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1L.IIOACHUTEJIbHAS 3AITUCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTelbHON HpPOTpamMMbl OCHOBHOTO
obmiero obOpazoBanus, npexacraBieHHbx B ®I'OC OO0, a taxke Ha OCHOBE (eneparbHOI
paboueil mporpaMMbl BOCIIMUTAHUS M C Y4ETOM KOHIENIMU IPEroaBaHusl yd4eOHOTO mpenmera
«Xumus» B 00pa3oBaTenbHBIX Opranu3ammsix Poccuiickoit @eneparum.

[Iporpamma mo XuMuu JAa€T TMPEACTAaBICHHE O WENsAX, OOmel crparerun oOydeHwus,
BOCIHUTAHUS M DPA3BUTUSA OOYYAIOIIMXCS CPEACTBAMH Y4EOHOTO MpPEIMETa, YCTaHABIHWBACT
o0s13aTeNIbHOE TIPEIMETHOE COJIEpKAHKE, MPETyCMATPHUBAET PACIpEeIeHue ero 1Mo Kiaccam U
CTPYKTypUpPOBAHHE TI0 pa3/ieliaM U TeMaM IMpOTPaMMBbl IO XUMHH, OTIPEIeNsIeT KOJTUIeCTBEHHbIE
Y Ka4eCTBEHHBIC XapaKTEePUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO 10 CIIe0BaTeIbHOCTD H3YUIeHHS
XAMUU C YIETOM MEKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH y4eOHOTO Tpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJatONIMXCS, OMPEACISIET BO3MOKHOCTH MTPEAMETa JUIS peaTn3aiuu
TpeOOBaHMI K pe3ylbTaraM OCBOSHHS OCHOBHOH 00pa30BaTelbHON IMpOTpaMMbl Ha YpPOBHE
OCHOBHOT0 00111ero 00pa3oBaHMsl, a TakKe TpeOOBaHMN K pesynbraraM OOydeHHs] XMMHHM Ha
YpOBHE IIeJiel M3y4eHHUsI MPeAMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEILHOM JEATEIHHOCTH
00y4aroIIerocs Mo OCBOCHUIO YIEOHOTO COACPIKAHUS.

3HaHUEe XUMUH CITY’)KUT OCHOBOH /7151 (JOPMHUPOBAHKSI MEPOBO33PEHHSI 00y4YarOIIerocs, ero
MPEACTaBICHUN O MaTepUAIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpyEeMbIe XUMHUEH
MIPEACTABICHUS O B3aMMOTIPEBPANICHUSX YHEPTUU U 00 SBOIIOIUH BEIIECTB B IPUPOJIE, O TYTAX
pemieHusl TIOOANBHBIX TMPOOJIEM yCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOH,
SHEPTETHYECKON, TIMIIEBON M SKOJIOTHUECKON O€301MacHOCTH, PoOIIeM 3/[paBOOXpaHECHHUS.

HN3yyenne xummu:

CIOCOOCTBYET peann3aliui BO3MOKHOCTEH ISl CaMOPa3BUTUS U (POPMUPOBAHUS KYIBTYpPBI
JUYHOCTH, e€ 001Iel 1 PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHHUE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH O0yJaronuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEIBHOM  y4eOHOM  JeATeNbHOCTH,  AKCIIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOIUMBIX KaK B [IOBCEIHEBHOM JKU3HM, Tak M B
Ipo(heCcCHOHAIBHON e TEeNbHOCTH;

3HAKOMUT CO CHELM(PUKON HAyYHOTO MBIIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI L1€JI0CTHOI'O B3IVIs1a
Ha €IMHCTBO MPHUPOJBI M YEJIOBEKA, SIBIAETCS OTBETCTBEHHBIM 3TaloM B (opMupoBaHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00yYaroluXCs;

crocoOcTBYeT (OPMHUPOBAHUIO IEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-HAayYHbIM
3HaHUSAM, K IPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOIMYeckoe oOpa3oBaHME
00OyJaromuxcs.

JlaHHble HampaBieHUs B OOy4eHHU XMUMHMM OOECIEeYMBAIOTCS CHEHM(UKON copepikaHus
y4eOHOTO MpeaMeTa, KOTOPbIi SIBISETCs eAarornyecky aanTupOBaHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMHMH Ha ONPEAeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO OOLIEro oOpa30BaHUS OPUEHTUPOBAH HA OCBOEHUE
0Oy4arolMMHCs CUCTEMBI [I€PBOHAYATIBHBIX MOHATUN XUMHH, OCHOB HEOPraHWYECKOM XMMHHU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX OHATUI OpPraHn4eCcKOM XUMHUU.

O0mas xapakTepucTHKA Y4e0HOro npeaMera «0Hoaorus»

Crpykrypa cojepkaHusi IpOrpaMMBbl MO XMMHUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
nojaxona Kk e€ usydeHuto. CopeprkaHue CKJIaJbIBACTCSI U3 CHCTEMBbl MOHATHH O XHMHUYECKOM
SNIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHH O XMMHYeckoil peakiuu. OOe 3TH CHCTEMbI
CTPYKTYpHO OPTraHM30BaHbl IO HPUHIMITY IOCIEA0BATEIbHOIO pPa3BUTHsS 3HAHUNH Ha OCHOBE
TEOPETHUECKUX MPEACTABICHUHN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO Y4eHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona JI. 1. MeneneeBa kak 0CHOBHOTO 3aKOHA XUMHH;

— Y4€HHS O CTPOCHHUHU aToMa M XMMHUYECKOH CBSI3H;

— MPEJICTaBIEHUHN 00 ANMEKTPOIUTHUECKON TUCCOIMALINN BEIIECTB B pACTBOPAX.



Teopernueckne 3HaHUS PAcCCMATPUBAIOTCS HAa OCHOBE SMIIMPUUYECKHM IOJIYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OHOTO YPOBHSI K IPYrOMY, BBITIOJTHSS
GbyHKIMN 00BSICHEHHS ¥ TIPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IPAKTHIECKOTO
IIPUMEHEHUSI U TIOJYYEHUSI U3Yy4aeMbIX BELLIECTB.

OcBoeHue mnporpamMmbl MO0 XHMHH CIOCOOCTBYET (DOPMHPOBAHHUIO TPEICTABICHHUS O
XMMUYECKOM COCTaBIIOIIEH HAydHOW KapTHHBI MHMpPAa B JIOTHUKE €€ CHUCTEMHOM IIPHUPOJBI,
LIEHHOCTHOI'O OTHOIIEHMSI K HAyYHOMY 3HAHUIO M METOAaM MO03HAaHUS B Hayke. M3yuenue xumuu
IIPOUCXOUT C MPUBJICYEHUEM 3HAaHUHN U3 pPaHEe U3YUEHHbIX yUEOHbIX peaAMETOB: «OKpyKaromui
MHup», «bronorus. 5-7 kinacce» u «PuU3nKa. 7 KI1acey.

[Ipu n3ydeHnn XUMUU NPOUCXOIUT (POPMUPOBAHKE 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOM NESITEIHHOCTH YETIOBEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MHPOBOM KYIbTYpbl. 3ajada y4eOHOro mpeaMeTra COCTOMT B (hOPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)XKHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYNHBIX O0O0OOIIEHWH MMPOBO33PEHUECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNN K HayYHBIM METOJ]aM MO3HAHUS [TPH U3YYEHUHU BEIECTB U XUMHUUYECKUX PEaKIHii, B
(GOpMUPOBAaHMM M pPa3BUTHUM IIO3HABATENbHBIX YMEHMH W MX TPUMEHEHUH B Yy4eOHO-
MI03HABATENbHON M y4eOHO-UCCIIEN0BATENbCKON JEeSITENbHOCTH, OCBOCHUHU MPaBUi 0€3011acHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCETHEBHOM KU3HU.

Lenu u3yveHus: yueGHOro npeamMera «XuMus»

[Ipy n3yueHUM XUMUU HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)KHOE 3HAYECHUE
MPUOOPENHN TaKue 1eu, KakK:

— (opMHpOBaHNE MHTEIJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY IPUHSATHIO PELIEHUH, CTIOCOOHOM aAanTHPOBATHCS K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTh OOY4YeHHS Ha CHCTEMaTH4Yeckoe MpHoOIeHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTENbHON  NEATENbHOCTH, HAyYHBIM  METOJaM  [O3HaHUS,
(hOopMHUPYIOIITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUU;

— oOecrieueHre YCIIOBHH, CHOCOOCTBYIOIIHMX MPUOOPETEHUIO OOYJYarONTUMHUCS OIIbITa
pa3zHooOpa3HOM AESITeNbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIMH ), UMEIONINX YHUBEPCATbHOE 3HAYCHUE I PA3IMUHBIX BUIOB JIEATEILHOCTH;

— ¢opmupoBanue o01el QyHKIIMOHATEHON U €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, B TOM
YHCclie YMEHUI 0OBACHATH U OLICHUBATH SIBICHUS OKPYXKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHUS U OIIBIT,
MOJIy4YeHHbIEC MPU M3YyYCHUH XUMUU, MPUMEHSATh UX MPH pPEUIeHUH MpoOJieM B MOBCEAHEBHOMN
KU3HU U TPYIOBOH eATEIbHOCTH;

— ¢opMupoBaHUE Y 00YyUaIOUIUXCS TYMAHUCTUYECKUX OTHOILIEHUM, MOHUMAaHUS [EHHOCTU
XUMHUYECKUX 3HAHUH ISl BBIPaOOTKH HKOJOTHYECKH IE€IeCO00pa3HOTO MOBENEHUsI B OBITY U
TPYIOBOM AESATETLHOCTH B LIENSX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTHBAIMH K OOY4EHHIO, CTIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHMSI OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
MpoQUIIs U HAIIPABJICHHOCTH JalbHEHIIero oOy4eHus.

MecTo y4eOHOro npeamera «0HOJI0rus» B y4eOHOM IJIaHe

OO1iee unciio 4acoB, OTBEAEHHBIX /ISl M3yYEHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
qacoB (2 yaca B HEJIEIIO).

2. Conepxkanue y4eOHOro npeamera
8knacc

IlepBoHauaIbHbIE XMMHYECKUE TOHATHUS

IIpenmer xumuu. Posb XMMHM B KM3HM 4YeloBeKa. XHMMMs B CHUCTEME HayK. Tena u
BelecTBa. Pu3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BenlecTs. [lonaTue o Mmetogax
No3HaHUs B XuMuH. YucTele BeniecTBa U cMecu. CriocoObl pa3zieneHus: cMecei.



ATOMBI U MOJIEKYITbl. XUMUYECKUE 3TIeMEHThI. CUMBOJIBI XMMUYECKUX AJIeMEHTOB. [IpocThie
U CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumudeckasi popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcuTeNnbHas aromMHas Macca. OTHOCHUTENIbHAsT MOJICKYNISpHas Macca.
MaccoBast 1015 XUMUYECKOTO 3JICMEHTA B COCIUHCHUH,

KonunuectBo BemecTBa. Mosib. MonsipHas Macca. B3aumMoCBSI3b KOJIMYECTBA, MACChI M YHCIIA
CTPYKTYPHBIX €TUHUI] BeliecTBa. PacuéTsl Mo popmynaM XUMHYECKUX COCTMHCHHIM.

Ousznueckue M XMMHUYECKUE SBJICHUS. XHUMHMUECKas peakius ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHUsI MacChl BENIECTB. XUMHYCCKHE ypaBHeHHS. Kitaccupukanus XUMHUSCKUX PEaKIIHid
(coenuHEHHUS, Pa3I0KEHUs, 3aMEIICHHS, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYI0#, mpaBuiamMu pabOThl B JTAOOpaTOpUU U TpUéMamu
oOpareHuss ¢ Ja00paTOpHBIM OOOpPYIOBAaHHEM, M3yUYe€HHWE U OMUCAHHE (PU3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMoAeHNE GU3NUEeCKUX (TIaBJIEHHNE BOCKA, TasTHHUE JIb/IA,
pacTupaHue caxapa B CTYIKe, KATICHHE M KOHJIEHCAIIUs BOJIbI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBUE MeJIa C KHCIIOTOW) SBJICHUH, HAOIIOEHNE 1
OTMCaHNe MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEaKIuil (pa3iiokeHue caxapa, B3auMOJIeHCTBUE
CEpHOM KHCJIOTHI C XJOpUAOM Oapusi, pasznoxkenue ruapokcuaa meau (II) mpu nHarpeBanum,
B3aUMOJICHCTBHE Jkeme3a ¢ pactBopom cos meau (I1), m3ydenune cmocoOoB pas3aeneHus cMeceit: ¢
MOMOIIIbIO0 MarHuTa, GUIBTPOBAHUE, BHIMTAPUBAHNE, AUCTHILISALNS, XpoMaTtorpadusi, IpoBeIcHNE
OYMCTKH TIOBAPEHHOM COJIM, HAOIIONEHWE W OINHCAHHWE pPEe3yIbTaTOB TPOBEIACHUS OIIBITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHST MACChI, CO3JaHUE MOJIeTIEH MOJIEKYN (IIapOCTeP)KHEBBIX).

BaxuHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — a1€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B nmpupoje, pu3ndeckrne 1 XUMUYECKHE CBOMCTBA (pEaKIIUi TOPEHUS ).
Oxkcunpl. Ilpumenenue xucimopoma. CrnocoObl ToOMydeHHs] KuCIoOpoAa B Jaboparopuu H
MPOMBIIUICHHOCTH. KpyroBopoT kuciopoga B mpupojae. O30H — ajuIOTPOIHAsT MOAU(PUKAIINS
KHUCJI0poa.

TermoBot 3hdEeKT XUMHYECKOW peakIuu, TEPMOXMMHYECKHE YpaBHEHUS, 5K30- U
SHJOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojdb M MeETaH. 3arps3HEHUE BO3JyXa, YCHJICHUE
MapHUKOBOTO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOS.

Bomopon — anemeHT u pocToe BemecTBO. HaxoxkaeHue Boiopoaa B Ipupoje, Gpuzndeckue
1 XMMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TosTydeHus. KuciaoTel u comnm.

MounsipHbIit 00bEM Ta30B. PacuéThl Mo XMMUYECKUM ypaBHECHUSIM.

dusznueckue CcBoWcTBAa BOjAbl. Boja kak pactBoputenb. PactBopwl. HackilieHHble u
HEHACBIIIEHHbIE pacTBOPbL. PacTBOpuMOCTh BemiecTB B BojJie. MaccoBasi 10Js1 BEIIECTBa B
pactBope. XuMHUUYeCKHUe CBOMcCTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHHE NPUPOAHBIX BojA. OXpaHa M OYUCTKa
MPUPOJHBIX BOJI.

Knaccudukanus weopranuueckux coeauHeHuil. Oxcunbl. Kiaccudukanus OKCHIOB:
coneoOpa3syrolie (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecosneoOpasyromue. Homenkiarypa
okcuaoB. dusnyeckre U XuMHUYECKUE CBOMCTBA OKCUIOB. [loiydueHne okcuaoB.

OcHoBanms. Krnaccudukanuss oOcCHOBaHMIA: WIETOYHM W HEPACTBOPUMBIE OCHOBAHHUSI.
Homenkmarypa ocHoBanuil. ®Pusnueckue U XMMHYECKHE CBOWCTBA OCHOBaHMU. llomydyenue
OCHOBaHMH.

Kucnotel. Knaccudukarnus kucnot. Homenknarypa kucrnotr. @u3ndeckue U XUMHUYECKHE
cBolicTBa KUCIOT. Pax aktuBHOCTH MeTtaioB H. H. bekerosa. Ilomyuenue kucior.

Comun. Homenknarypa coineil. dusnueckue U XxumMudeckue coiicTBa cotied. Ilomyuenue
CoJIeii.

I'eneTnyeckas CBsSI3b MEXK/y KJIacCaMU HEOPraHUYECKUX COEANHEHUH.

Xumuueckuit Ikcnepumenm:



KaueCTBEHHOE OIpe/IesICHHE COACPKaHMUs KUCIOpOa B BO3AyXe, MOIydYeHHE, coOupaHue,
pacro3HaBaHME M M3YYCHHE CBOWCTB KHCIIOpOJa, HaONIOIEHHE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHMS M IPEKpalICHUs ropeHus (moxapa), 03HaKOMIIEHUE C
00pa3iaMu OKCHUI0B M OIICAHUE UX CBOMCTB, MOJTy4YEeHUE, COOUpaHKe, PACTIO3HABAHUE U H3yUYCHUE
CBOMCTB BOJIOpojAa (ropeHue), B3aumojencTtsue Bojgopoaa ¢ okcuaoM menu (II) (Bo3moxkHO
WCIIOIB30BAaHUE BHUCOMATEPHAIOB), HAOMIOJCHHE OOpa3I[OB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEW pPAacTBOPEHMsI BEUIECTB C PA3JIM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBIICHHE PACTBOPOB C ONPEACIEHHOW MAacCOBOM J0JIE pPacTBOPEHHOIO BEIECTBA,
B3aUMOJICICTBHE BOJbI C MeTa/ylaMd (HaTpueM M KaJlbliieM) (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIEIOBaHUE O0Opa3lOB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOMIOIeHNe M3MEHEHUS! OKPACKH WHAWKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH, M3ydeHHe
B3auMoeicTBus okcuaa meau (1) ¢ pacTBopom cepHOM KUCTOTHI, KUCIOT C METAJUIAMHU, PEaKIIUi
HEUTpaln3alny, MoJIy4eHue HEPACTBOPUMBIX OCHOBaHH, BBITECHEHUE OJIHOTO MeTallja JPyruM
U3 pacTBOpa COJM, pEIIEHHWE SKCIEPUMEHTAJIbHBIX 3aJad 1o Teme «BakHeimue kiaccsl
HEOPraHUYECKUX COCTUHEHU.

IMepuonuyeckuii 3akoH u Ilepuonnyeckasi cucrema xumMudeckux iemenros /. H.
MenpesieeBa. CTpoenne aromoB. XumMu4eckasi cBsizb. OKHCINTEILHO-BOCCTAHOBUTE/IbLHbIE
peakuuu

[TepBbie MONBITKY KJIACCH(DUKAITIN XUMUYIECKUX IEMEHTOB. [IoHATHE O TPyIIax CXOMIHBIX
3JIEMEHTOB (IIeJIOYHBIE U IE€JI0YHO3EMETbHbIE METALIbI, TaJIOTE€Hbl, THEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI U THAPOKCU/IBL.

[lepnonnueckuit 3axkoH. Ilepmonnueckas cucrema xumudeckux siemeHtoB [l M.
MenneneeBa. KopoTkonepuomnas u JumMHHOomnepuonHas ¢opmbl [leproguueckoil cucTeMbl
xumuueckux smemeHToB JI. M. MenneneeBa. Ilepuonbt u rpynmnbel. PUHYECKUH CMBICT
MOPSAAKOBOIO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI AIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sep. M30Tonbl. DnekTpoHbl. CTpOEHUE AMEKTPOHHBIX
00os04uek aroMoB TMepBbIX 20 XuUMHUYECKHX dyeMeHTOB Ilepwommueckoir cucremsl J[. .
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa MO €ro MojiokeHuto B [lepuoauueckoit
cucteme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETANIMYECKUX CBOMCTB I10 TPYIIAM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akona u Ilepuonnyeckoil CUCTEMBI XUMUYECKUX HJIEMEHTOB
JUISl pa3BUTUS HAyKu U TipakTuku. [. M. MenaeneeB — yd4€HbIN U rpak JaHUH.

Xumuueckas CBSI3b. KoBanenrnas (monspHas u HENOJISIpHAS) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUECKUX AIEMEHTOB. MOHHas CBA3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccsl okuciaeHus
1 BOoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

M3ydyeHue oO0pa3loB BEIIECTB METAJIOB M HEMETAIJIOB, B3aMMOCWCTBHUE TUAPOKCHIA
LMHKAa C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WILIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUii (TOpeHue, peakiiuy pa3ioKeHus, COCIUHECHMUS ).

Mesicnpedmemmnuie cea3u

Peanuzamus MeXIpeIMETHBIX CBS3€H MpU U3YYEHUU XMMHUHU B § KJIacce OCYHIECTBISETCS
Yyepe3 MCIOJIb30BaHNe KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSATUH, SIBISIOIIUXCS
CUCTEMHBIMU I OTAEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HayYHBIN (aKT, TUIIOTe3a, TEOPHsl, 3aKOH, aHATTN3,
CUHTE3, Kiaccu(ukanus, MNEePUOAUYHOCTh, HAOMIOAEHHE, SKCIEPUMEHT, MOJeINPOBaHNUE,
U3MEpPEHHE, MOJIENb, SIBJICHUE.

®usuka: Marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJA, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SIEKTPUUECKHI 3apsi, BEUIECTBO, Telo, OO0bEM, arperaTHoe



COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
383161, CouHILe.

buonorus: porocunres, npixanue, Ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIBI, OJIE3HBIE HCKOTIAEMBIE,
TOTUIMBO, BOJAHBIE PECYPCHI.

9 knacc

BemecTBo 1 XuMu4eckasi peakius

Ilepnonnueckuit 3axkoH. Ilepmonmueckas cucrema xumudeckux osnemeHtoB [l M.
MengeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHYECKUX JIEMEHTOB
MEPBBIX TPEX MEPUOJOB, Kaausl, KAJIBIHUS U UX COCAMHEHUH B COOTBETCTBUHU C TMOJOXKEHUEM
3JIeMEHTOB B [leproandeckoil CUCTEME U CTPOEHUEM HX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMUYECKOW CBSI3M. THIBI KPUCTAUIMUECKUX PEMIETOK,
3aBHCHUMOCTH CBOMCTB BEIIECTBA OT TUTA KPUCTAJUTMUECKON PEMIETKH U BUJIa XUMHUECKON CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKHMX BEHIECTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaccaM HEOPraHWYeCKHX COEIUHEHHH, TeHEeTHYecKas
CBSI3b HEOPTAHUYECKHUX BEIECTB.

Knaccudukarus XuMUUECKUX peakiuid MO pa3IMYHbIM MPU3HAKaM (10 YHUCIy U COCTaBy
YYaCTBYIOIIHMX B PEAKITUHU BEIIECTB, IO TETNIOBOMY 3(PQEKTY, IO N3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJJEMEHTOB, TIO0 OOpaTUMOCTH, TI0 YYacCTHIO Karajm3aropa). OJK30- |
SHIOTEPMUYECKHUE PEAKITUU, TEPMOXUMHYCCKUE YPaBHEHUSI.

[lonsitne o cxopoctu xumuyeckoi peakuuu. [lonstue 06 oOpaTUMBIX M HEOOpaTUMBIX
XUMUYECKUX peakiusax. [IoHsTHE 0 TOMOTEHHBIX M T€TEPOTEHHBIX peakiusix. [lonsTue o katamusze.
[Tonatue o xumMu4eckoM paBHOBecHU. DaKTOPHI, BAUSIONINE HA CKOPOCTh XUMUYECKOW PEaKIIUH
Y TIOJIOKEHHE XMMHYECKOTO PaBHOBECHSL.

OKHCANTENHbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, O3JICKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBieHHE YpPaBHEHUU OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHUEM METO/Ia IEKTPOHHOr0 OanaHca.

Teopusi ANEKTPOIMTUUECKON TUCCOLMAIMU. DNEKTPOJUTHI U HEANEKTPOJUTHL. KaTHoHBI,
aHMOHBI. MeXaHu3M JAUCCOIMAIMH BEUIECTB C Pa3IMUHBIMU BUJIaMU XUMUYECKOH cBs3U. CTeneHb
nuccouranuu. CUbHbIE U ca0ble SIEeKTPOJIUTHL

Peakuuu nonHoro obmeHa. YcrnoBuUS NPOTEKaHUS pPeaklUii MOHHOTO OOMEHa, IMOJIHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuui. CBOMCTBa KHCIIOT, OCHOBAaHUN U COJIEH B CBETE
MpeICTaBICHUd 00 DSJIEKTPONUTUYECKON aucconuanuu. KadecTBEeHHbIE peaKkIMM Ha HOHBI.
[TonsiTue o ruaponu3se conei.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKHX PEUIETOK HEOPraHMYeCKHX BEIIECTB —
METAJIOB W HeMeTauloB (rpadura ¥ aiMasza), CIOXKHBIX BEIISCTB (XJIOpUAA HaTpus),
UCCIIEZIOBAHUE 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOW peakiuu OT BO3JACHCTBHS Pa3IMYHBIX
(hakTOpOB, UCCIEIOBAHUE IIEKTPOMPOBOJIHOCTH PACTBOPOB BELIECTB, MPOIECCa TUCCOLUAIIUU
KHCTIOT, LIeJIouei U cosei (BO3MOYXKHO HCIOJIb30BaHUE BUIEO MAaT€pPHAIIOB), POBECHHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK MPOTEKaHHUsS peakuuii MOHHOro oOMeHa (0OpazoBaHUE OcallKa,
BBIZIETICHUE Ta3a, 0Opa3oBaHHE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTENHHO-
BOCCTAHOBHUTENBHBIX peakiuil (ropeHue, peakiny pazloXKEeHHs, COEAUHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TMOMOINbI KAaue€CTBEHHBIX pPEaKkUWid Ha HOHbBI, pEIICHUE
SKCIIEPUMEHTAIIbHBIX 3a7a4.

HeMeTaJjuibl 1 UX COeTUHEHUS

OOmass xapakrepucTuka TramoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne W (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTEHOB.
XuMHUYECKHE CBOWMCTBA Ha MpuUMepe Xjopa (B3aMMOACWCTBHE C METaUlaMH, HEMETaJUIaMH,
menouamu). XsopoBoaopoi. ConsiHast KHUCIOTa, XKMUYECKUE CBOIMCTBA, TOTy4YeHUE, TPUMEHEHHE.



JeiictBue XJiopa M XJOPOBOJOPOJA HA OPraHW3M YEJIOBEKa. BaHelline XJIOpUIbl U HX
HAaXO0KJEHHUE B IPUPOJE.

OOmast xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CrpoeHune u (U3NUYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOMHBIE MOJU(PHUKALUU KHCIOpPOJa U cepbl. XUMHUUECKHUE CBOMCTBA
cepel. CepoBozopoa, cTpoeHHe, (U3MUECKHEe M XUMHUYECKHe CBOWCTBA. OKCHIBI CEphl Kak
MPEICTAaBUTENN KHUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmme Kak mpeACTaBUTENs Kilacca KUCIIOT U cnenrduieckne). XMMUYEeCKUEe Peakny, JexKalue
B OCHOBE ITPOMBIIIJIEHHOT'O CII0CO0a MOTyYeHUs CEpHON KUCIOTHI. [IpMeHeHrne cepHOM KUCIIOTHI.
Conu cepHO#l KHUCIIOTHI, KadeCTBEHHas peakuus Ha cyibdar-moH. Haxoxmenue cepsl u e
COEMHEHUHN B IIpUpojae. XUMMUYECKOE 3arps3HEHUE OKPYKAKOUIEH Cpeibl COCNUHEHUSIMU CEPbI
(KUCIOTHBIE A0XK/H, 3aTPSA3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUSL.

OOmass xapakrepuctuka s1neMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHUs. A30T, paclpoCTpaHEHHE B Mpupojae, (U3NYECKUEe U
XuMHueckue cBoiicrsa. KpyroBopor a3ota B npupoae. AMMHUaK, ero GU3NYECKUe U XUMUYECKUE
CBOICTBa, nostyueHue U npuMeHenrne. Coiau aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KaduecTBeHHas peaknyst Ha MOHbI aMMOHHUA. A30THas KHCJIOTA, €€ IMOJy4eHUE,
¢busznueckue W XUMUYECKHE CBOWCTBa (00IIME KaK TMpEeACTAaBUTENS Kilacca KHUCIOT H
cnenuduueckue). lcmnonp3oBaHuE HUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPaIbHBIX
ynoopennii. XUMHUYECKOE 3arpsi3HCHHE OKPYKAIOIIEH Cpelbl COCAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, amaoTponHble MoAU(UKALUN
docdopa, pusnueckue n xumuueckue cporictsa. Oxcuna docdopa (V) u docdopHas kuciora,
¢usznueckrue W XUMHYECKHE CBOWCTBa, moiydyeHue. lMcmonb3oBanue (ocdaroB B KauecTBe
MHHEPAJIbHBIX yI0OpEHUH.

OO6mrass xapaktepuctuka 3eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHW OKUCIICHUS. YIIEpoA, aJFIOTPONHbIE MOAU(DUKALMH, PACIPOCTPAHEHHUE B
npupoje, puzndeckue U XuMHIEeCKue CBoMCTBa. Ancopomus. KpyroBopot yriepoaa B mpupo/e.
Oxcupl yraepona, UX pU3NUECKUe M XMMHUYECKUE CBOWCTBA, JEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIYYCHHE W TPUMEHEHHE. DKOJOTUUECKHe MPoOIeMbl, CBI3aHHBIE ¢ okcuaoMm yriepoaa (IV),
TUIoTe3a [M00aIbHOIO NOTEIICHHSI KJIMMaTa, TapHUKOBBIN 3(h(ekT. YrosibHas KuciaoTa u e€ coiu,
ux (puznueckue U XMMHUYECKUE CBOMCTBA, MOJydeHHe U IpuMeHeHue. KadyecTBeHHas peakuus Ha
kapOOHaT-HOHbI. Mcronp30BaHue KapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SICTBE.

IlepBoHavyanbHble MOHATHS 00 OPraHMYECKHX BEIECTBAX KaK O COCIMHEHUAX yIIepona
(MeraH, 3TaH, STUJIEH, alleTUIEH, 3TaHOoJI, NIULEPUH, YKCycHas KuciaoTa). [IpupoaHbie HCTOUHUKI
yIIEBOA0POAOB (YT0Jib, IPUPOIHBIN a3, HeTh), MPOIYKTHI UX epepaboTKu (OCH3MH), UX POIIb B
ObITY U mpoMblluleHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBaX: >KHUpax, Oenkax,
yIIeBOJax — M MX POJIM B KU3HM uesoBeKa. MarepuajabHOE €AMHCTBO OPraHUYECKHX U
HEOpPraHM4eCKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUUYECKHE CBOMCTBA, IOJIy4Y€HHE M IPUMEHEHHE.
CoenuHenus kpeMHus B mnpupoje. OOwmume mnpeacrasiaeHus o6 oxcuae kpemuus (IV) wu
KpeMHHEBOH kucnore. CHIIMKaThI, UX MCIIOJIb30BaHUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeiue
CTpOMTENbHbIE MaTepHalibl: KEepaMHKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [IpoGiaembl
0€30I1aCHOTO UCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEAHEBHOM JKU3HU.

Xumuueckuit 3kcnepumenm:

U3y4yeHHe 00pa3lioB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTBI, MPOBEICHUE
KAQUeCTBEHHBIX PEaKLUUi Ha XJIOPHUI-MOHBI M HAONIOAEHUE NMPU3HAKOB MX NMPOTEKaHMs, OIBITHI,
oTpakarolye (U3NYecKue U XMMHUYECKHE CBOMCTBA TaJIoT€HOB M MX COEAWHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEpPHUAIOB), O3HAKOMIJIEHHE C 0Opa3namMM XJIOpUAOB (TalIOTeHUIOB),
O3HaKOMJIEHHME C oOpa3mamMu ceppl U €€ COeIMHEHMSIMU (BO3MOXHO HCIIOJIb30BaHUE
BUJleOMATEpUaloB), HaOmiofeHue Impouecca OOyIIMBaHMS — caxapa TOJ  JelcTBHEM



KOHLIEHTPUPOBAHHON CEpHOW KHCIIOTHI, U3y4eHUE XUMUYECKHX CBOMCTB pa30aBICHHOHN CepHOU
KHUCIIOTHI, TIPOBEACHUE KAaYECTBEHHOW PEaKIUHM Ha Cylb(par-uoOH W HaONIOICHHWE TpHU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PM3MYECKUMHU CBOWCTBAMH a30Ta, Gocdopa W ux coenuHeHUH
(BO3MOYKHO MCIIOJIB30BAHUE BUCOMATEPUAIIOB), 0Opa3iaMu a30THBIX B (ocOpHBIX yrnoOpeHuH,
MOJlydeHHe, COOMpaHue, paclo3HaBaHUE W W3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEAKIUi Ha HOH aMMOHMS B (ochar-uoH 1 n3ydyeHue MPU3HAKOB UX MPOTEKAHUS,
B3aUMO/ICMCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHUE
BHJICOMATEPUATIOB), HW3YYCHHE MOJENeH KPHUCTALIMYECKUX pemeToK anmasa, rpadura,
¢dymepeHa, 03HAKOMIJICHHE C TTPOIIECCOM aJCOPOIMU pacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U U3yYECHUE CBOMCTB
VIJIGKHCIIOTO T'a3a, MPOBE/ICHUE KaueCTBCHHBIX pEaKIUii Ha KapOOHAT U CUJTMKAT-HOHBI ¥ H3y4ICHHE
MPU3HAKOB HMX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIIMEH CHUIUKATHON MPOMBIILICHHOCTH,
pelnieHne YKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTalIbl U UX COCTUHEHUS.

MeTaJibl U X COETUHEHUSI

OO6mrast xapaKTepruCTUKa XMMHUYECKUX IIEMEHTOB — METAJVIOB HA OCHOBAHUH UX TOJIOKCHUS
B Ilepnoguueckoin cucreme xumuueckux anemeHToB . M. MenneneeBa u CTpoeHHUSI aTOMOB.
Crpoenne meramuioB. MeTtamuMueckas CBSi3b M METAJUTMUECKas KpHUCTAUIMYECKas peméTka.
DIEKTPOXUMHYECKUN PSAJ HANPSHKEHUH MeTauioB. DU3MYECKHe W XMMHYECKHE CBOMCTBA
MeTaioB. O0mue crnocoOsl MoydeHus MeTayioB. [IoHSITHE 0 KOPPO3WU METAJIIIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYT'yH, AIOPaTIOMUHUM, OpoH3a) U HX
MPUMEHEHHE B OBITY U TTPOMBIIIICHHO CTH.

[[lennounbie MeTamibl: nmojoxenue B [leproguyeckor cucreMe XUMHYECKHUX 31eMEeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXKJeHWE B mpupojae. OU3NYeCKue U XUMHUUECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HAaTpusl U Kanus. [Ipumenenue
LIEJ0YHBIX METAJUIOB U UX COCIUHEHUM.

[[lennouyHO3EeMENBHBIE METAIIIBI MArHUI M KaJIbLIMi: oJiokeHue B [lepuoandeckoit cucreme
xuMuueckux snemeHToB [[. M. MeHneneeBa, CTpOo€HUE UX aTOMOB, HAXOXKJICHUE B TPHUPOJE.
dusnyeckrne U XUMHUYECKHE CBOMCTBA MarHusd M Kajdblys. BakHeHIne cOeIUHEHUS KalabIIUs
(oxcua, THAPOKCUI, comH). JKECTKOCTD BOBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmroMunmil: nosoxxenue B Ilepuogmyeckoil cucreme Xumudeckux snemMeHtoB [ N.
MengeneeBa, CTpOCHUE aTOMa, HAXOXKJECHUE B mpupoae. PU3nyeckrue 1 XMMHUYECKUE CBOMCTBA
anmoMuHUsL. AM(OTEpHbIE CBONCTBA OKCHUA U THAPOKCH/IA AITFOMUHHUS.

Kenezo: mnonoxenne B Ilepuognueckoin cucreme xumudeckux oanementos JI. .
MenzeneeBa, CTpOCHUE aToOMa, HAX0XKJIE€HUE B mpupoae. OPU3nUecKrue U XUMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, ruapokcuabl U conu skene3a (II) m sxkenmesza (III), ux cocraB, cBOWCTBa M
MOJIy4YEHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 00pa3I[aMH METAIIJIOB U CIUIABOB, UX PU3NYECKUMU CBOWCTBAMU, U3yUCHHE
PE3YNBTAaTOB KOPPO3UHU METAIIIOB (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPHUATIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJA KajJbllMsl W HaTpus C BOJOW (BO3MOXHO HCIIOJIBb30BAaHUE
BHJIEOMATEpUAJIOB), HCCIIEIOBAaHUE CBOWCTB >KECTKOM BOMBI, Mpollecca TOPEHUs Kene3a B
KUCIIOpoJe  (BO3MOXKHO  HCIOJB30BAaHWE  BHUAEOMATEpPHANIOB), MPU3HAKOB  IMPOTEKAHUSA
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIlUs, aTIOMUHUS, UHKa, xkene3a (II) u xenesa
(IIT), memu (I1), HaOnrOnEeHWE W OMMCaHUE MPOIECCOB OKPAIIMBAHUS TJIAMEHM MOHAMH HATpHS,
KaJgus U KajbIus (BO3MOXKHO HCIOJB30BaHHE BUIEOMaTepUasoB), UCCIeNOBaHHEe aM(pOTEPHBIX
CBOMCTB TMJIPOKCUJA aTIOMUHMS U THAPOKCUJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a4a4 110
Teme «BaxkHelllne MeTaibl U UX COCTUHEHUSI.

XuMHuS U OKPYKaLIas cpela

BemectBa n marepuansl B MOBCEIHEBHOM >KM3HU 4eloBeKka. be3onacHoe MCIoyib30BaHUE
BEIIECTB M XHMHUYECKHX peaknuii B ObiTy. IlepBas momomip Mpu XUMUYECKHUX OXKOrax H
OTPABJICHUSIX.



XUMHYECKOE 3arpsi3HEHUE OKPYKaIoLEel cpenbl (MpeienbHas JoIMycTUMasi KOHIEHTpalus
BemnecTs, aanee — [1JIK). Pons XxuMuu B pemieHun SKOJIOTUYECKUX MPOOIeM.

Xumuueckuit Ikcnepumenm:

n3y4yeHre oOpas3IoB MaTepraoB (CTEKIO, CIIJIaBbl METAIIOB, MTOJIMMEPHBIE MaTEPUAIIbI).

Mesicnpeomemmuuie ceazu

Peanu3zanus MeXnpeaMETHBIX CBA3€M MPU MU3YyYEHUM XUMUU B 9 Kilacce OCyILEeCTBISETCS
4yepe3 UCI0JIb30BAHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATUH, SIBIISIOLINXCS
CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIC MOHITHS: HAydHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIU3,
CHUHTE3, Kiaccu(ukauus, MNEepUOAUYHOCTb, HAOMIONEHHE, SKCHEPUMEHT, MOJEIMPOBAHUE,
M3MEpEHue, MOJIEITb, SIBIICHHE, TAPHUKOBBIN 3()(HEKT, TEXHOJIOTHS, MaTePHAIIBL.

®uznka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ, W30TOIbI,
pPaMOaKTUBHOCTh, MOJEKYJa, J3JIEKTPUYECKUH 3aps]l, NPOBOJHUKH, MOIYIPOBOIAHUKH,
TURJIEKTPUKH, (DOTOZIEMEHT, BELECTBO, TeO, 00BbEM, arperarHoe COCTOSHUE BEIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAIIINYECKas pEIIETKa, CIIIIaBbl, PU3NUECKUE BETUUUHBI, €IUHUIIBI
M3MEpEeHMs], KOCMUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢ortocuntes, apixaHue, Ouocdepa, sKocucTeMa, MHHEpaJIbHbIE YH0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE,
TOTUIMBO, BOJAHBIE PECYPCHI.

3. [lnanupyembie pe3yJabTaThl OCBOCHUA YUeOHOro nmpeaMera « XuMUs»

1o 3aBepiieHUIO Kypca XUMHUU Ha 3Tare 0CHOBHOTO 00IIero 00pa3oBaHUsl BHITYCKHUKU
OCHOBHOM IIKOJIBI TOJIKHBI OBJIAAETh CIIEYIOIIUMHU Pe3ylbTaTaMu:
JInyHOCTHBIE pPe3yJbTaThI:
JIM4HOCTHBIE pe3ybTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO 00111ero 00pa30BaHUs JOCTUTAIOTCS
B X07le 00yueHUsI XMMHH B €IMHCTBE y4EOHON U BOCIUTATEIbHOU IESTEIIbHOCTH B COOTBETCTBUU
C TPAJUIIMOHHBIMH POCCUICKUMH COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU,
NPUHATHIMU B OOIECTBE NpaBWJIaMU W HOPMAaMM TMOBEIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLIMATIN3ALUN O0yJalOIIUXCS.
JIn4HOCTHBIE PE3ybTAThl OTPAXKAIOT TOTOBHOCTH OOYUYAIOUIUXCS PYKOBOJICTBOBAThCS CHUCTEMOI
MO3UTUBHBIX [ICHHOCTHBIX OPUEHTALIMI U PaCHIMPEHUE ONBITA ACITEILHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTHU:
1) naTprMoTHYECKOr0 BOCIIMTAHMS
LIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPUYECKOMY U HAyYHOMY
HACJIENIO, MOHUMAaHUS 3HAYEHUS XUMHYECKOM HayKd B KM3HHM COBPEMEHHOrO OO0IlecTBa,
CIOCOOHOCTH BIaJIETh JOCTOBEpHOW HMH(OpManuell 0 MepeaoBbIX TOCTHKEHUSX U OTKPBITUIX
MHUPOBOH M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 00IIEeCTBa;
2) rpasKIaHCKOr0 BOCIMTAHMS:
MIPEJCTABICHUS O COLMATbHBIX HOPMax U MpaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJICKTHBE,
KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOHM, YyueOHOUCCIEeN0BATEIbCKOMH,
TBOPYECKOM M JpPyruxX BUAAX JEATEIbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOH COBMECTHOM
JeSITENHOCTH TPHU BHITIOJTHEHUH y4EOHBIX, MO3HABATEIbHBIX 33]a4, BBHITIOTHEHUN XUMHUYECKHX
HKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHMS K B3aUMOIOHHMAaHHUIO U
B3aMMOIIOMOIIIM B TMpoLecce 3TOM yueOHOH MAesATeNbHOCTH, TOTOBHOCTH OLIEHMBaTh CBOE
MIOBEJICHUE U MTOCTYIKM CBOMX TOBAapHILEH C MO3ULMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHMsI NOCJIEACTBUI TIOCTYIKOB;
3) HeHHOCTH HAYYHOI'0 MO3HAHMSA !
MHPOBO33PEHUECKHE TPENCTABICHHS O BEIIECTBE M XMMHYECKON pEaKIMH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTAaBISIOUINE OCHOBY Ul IOHMMAaHHUS CYLIHOCTHU
HAyYHOM KapTHHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI,



B3aMMOCBSI3MX YEJIOBEKAa C TMPUPOJHOM CpeAoi, O poiaM XUMHUU B T[O3HAHUU ITHX
3aKOHOMEPHOCTEM;

M03HABATEIIbHBIC MOTHBEI, HAIPABJICHHBIE HA MMOJTyY€HUE HOBBIX 3HAHHUH IO XUMUH, HEOOXOJMMBbIE
U1t 0OBSICHEHUsI HAOMIOMAEMBIX MPOLECCOB M SBICHUM, MO3HABATEIbHOM, HH(YOPMAIIMOHHON U
YUTATEIhCKON KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIbHON PabOTHI ¢ yueOHBIMU TEKCTAMU,
CIPAaBOYHON JUTEPATYpOH, IOCTYIIHBIMA TEXHHUYCCKHUMH CPEICTBAMHU HH(DOPMAMOHHBIX
TEXHOJIOTHM;

WHTEpeC K OOy4eHHI0O U TO3HAHUIO, JHOOO3HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHNIO, IPOCKTHOW M HCCIICIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH M YPOBHS OOy4YEHUs B TajIbHEUIIIEM;

4) popmMupoBaHus KYJIbTYPHI 310POBbS:

OCO3HAaHME IIEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIICHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3M0POBBIA  00pa3 KU3HHW, OCO3HAHHE TIOCIEACTBUM U HENPHUSATHE BPEAHBIX IPUBBIYCK
(yrmoTpebneHuss ajKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COONIONEHUS TpaBUI
0€30MacCHOCTH TIPH 0OPAIEHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U pEAIbHOU KU3HH;

5) Tpy10BOro BOCIMTAHMSA:

WHTEpEC K MPAKTUYECKOMY HU3YUECHHIO NMpodeccrii U Tpyla pa3InyHOTO POJia, YBAXKEHHE K TPYLY
U pe3ylbTaTaM TPYAOBOHM NEATEILHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHECHHS MPEIMETHBIX
3HAHUW TI0 XUMHUH, OCO3HAHHBIH BBHIOOP WHIMBHAYAIHPHOW TPACKTOPUH IPOJIOJDKEHUS
00pazoBaHHs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
UHTEPECOB M TMOTpeOHOCTEH, ycHemHOW MpodeccCuoHalbHON MAESITeIbHOCTH U Pa3BUTHUS
HEOOXOMMBIX YMEHUM, TOTOBHOCTh aJaliTHPOBATHCS B MPOGECCUOHATILHOMN Cpenie;

6) IK0JI0rMY€eCKOro BOCIIUTAHUSA

9KOJIOTUYECKH 11e1eco00pa3HOe OTHOLIEHUE K MPUPOJIEe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
e CyllecTBOBAaHHSA, IIOHMMaHUE IIEHHOCTH 3/70pPOBOT0O M 0e30macHOro o0pas3a JKU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICUXUYECKOMY 370pPOBBIO,
OCO3HAHHE IIEHHOCTHU COOMIONEHUS TTpaBUil O€301MaCHOTO TIOBEICHUS MTPH pabOTe ¢ BEIIECTBAMH, a
TAKXe B CUTYaIUAX, YIPOKAIOIIUX 310POBBIO U XKU3HHU JIFOIEH;

CHOCOOHOCTH NPUMEHATH 3HAHUS, MOJIydaeMble MpPHU W3YYEHUH XUMUH, JUIsl pelleHus 3ajad,
CBA3aHHBIX C OKpYXKaroUled NPUPOJHOM CpENOM, Il MOBBIIIEHUS YPOBHS HKOJOTMYECKOMN
KYJIBTYpbI, OCO3HaHHS IIO0ATBHOTO XapaKTepa SKOJIOTMYECKUX MpoOJieM M MyTel uX peuieHus
MIOCPEACTBOM METOJIOB XMMHHU, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLMATIbHOM MPAKTHKE.

3.2.MeranpeaMeTHble pPe3yJbTAThbl 0OCBOCHUS Y4eOHOI'0 NMpeaMeTa

B cocraBe MerampenMeTHBIX Ppe3yJAbTaTOB BBLACISIOT 3HAuYMMble A7 (OpPMUPOBAHUS
MHPOBO33pEHUS OOIIeHAyYHbIE MOHATUS (3aKOH, TEOpHs, MPUHLUI, TUNOTe3a, (aKT, CHCTEMA,
mpoLecc, SKCIEPUMEHT U JIPYToe.), KOTOpble UCHOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
MpeaMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUUN U3 3TUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O
LEJIOCTHOM HAay4HOW KapTHMHE MUpa, U YHUBEpcalbHbIe ydeOHbIE NeHCTBUA (NO3HaBaTEIbHBIE,
KOMMYHHKATUBHbBIC, PETYISTUBHBIE), KOTOphle oOecreurnBaloT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU NEeSTENbHOCTH.

IHo3naBaTebHBbIE YHHBEPCAJbHbIE Y4eOHbIE JeiCTBUSA

ba3zoBble JlornyecKkue 1eHCTBUA:

YMEHHUS MCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHHUS TPU OCBOEHUM 3HAHUM:
PacKpbIBaTh CMBICII XUMHUYECKUX MOHATHH (BBIICIATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABINBATh
B3aMOCBS3b C JPYTMMH TOHSTHUSMHU), WCIOIB30BaTh TMOHATUS Ui OOBSICHEHUS OTAEIbHBIX
(hakTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTEPUH JIJIS KIACCU(DUKAIIUU XUMUYECKUX BEIIECTB
U XMMHUYECKUX PEaKui, YCTaHaBIMBAaTh MPUYUHHO-CICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMU
W3Y4YEHHS, CTPOUTH JIOTMUECKUE PACCYXIECHHS (MHAYKTUBHBIE, NEAYKTUBHBIE, MO0 AHAJIOTHH),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;



YMEHHE TMPHUMCHSTH B IMPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIE M METanpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIOJb3yeMble B XUMHUH, MPEOOPA3OBHIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC MPEACTABICHUS — XUMUYCCKUN 3HAK (CHMBOJ DIIEMEHTA),
XuMHu4Yeckas (opMylna W YpaBHCHHE XHMUYECKOW pEaKIuu — TMpPH PEIIeHUH Y4eOHO-
MM03HABATEIILHBIX 33/1a4, C YYETOM 3TUX MOJICIIBHBIX TPEACTABICHUH BBISBIIATH U XapaKTEPU30BATh
CYIIECTBEHHBIC TIPU3HAKH N3y4aeMbIX 00BEKTOB — XHMHUYECKHUX BEIIESCTB M XUMHUECKUX PCAKITUH,
BBISIBIISITH  OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-CJICICTBEHHBIC CBSI3W W TPOTHBOPEUYUS B
M3y4aeMbIX TIPOIIECCAX U SBICHUSX.

Ba3oBble ucciieioBaTe/ibcKue AeiCTBUS:

YMEHHE WCIIOIh30BaTh TOCTABICHHBIC BOMPOCH B KAa4eCTBE WHCTPYMEHTA IMO3HAHUS, a
TaKke B Ka4eCTBE OCHOBHI JUIsi (DOPMHUPOBAHUS THUIOTE3Bl IO MPOBEPKE IMPABHUIHHOCTH
BBICKA3bIBAEMBIX CY)KICHUMH;

MPUOOpPETEHUE OTbBITA MO TUIAHUPOBAHWIO, OPTAaHW3AIlMU W TPOBEACHUIO YYCHHUYECKHUX
HKCIIEPIMEHTOB, YMEHHE HAOIIONATh 32 XOJI0M IpPOIlecca, CaMOCTOSTEIHHO MMPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyITUpoBaTh OOOOMIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM IPOBEASHHOTO OIIBITa,
WCCIIEIOBAHMS, COCTABIISITh OTYET O TPOJICIIAHHON padoTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAITUIO PA3ITUIHBIX BHIIOB
1 GopM TpeACTaBICHUS, TTOTYyIaeMYIO M3 Pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIATEpaTypa
XHUMHYECKOTO COJICPIKaHUs, CIIPaBOYHBIC TIOCOOMS, pecypchl IHTepHeTa), KpUTHIESCKH OICHUBATh
MIPOTHBOPEUYHBYIO M HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE IPUMEHSTH Pa3JIMYHbIC METOJIBI M 3aITPOCHI TIPH TIOUCKE B 0TOOpe MH(OpMAIUU 1
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOMMBIX JIJISI BEITIOJHEHHS YICOHBIX W TIO3HABATEIBHBIX 33139
OTPENIeIEHHOTO THUTIA, MPUOOpPETEHHWE OmMbITa B OOJACTH HCIOJB30BaHUS WH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIAJCHUE KYIbTYpPON aKTHBHOTO MCIOJIb30BAHUS PA3IUYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpATh ONTHUMANbHYIO (OopMy MpencraBiIeHUsS
uH(popMallMu ¥ WUIIOCTPUPOBATH pPELIAEMble 3aa4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumMu popmamu rpaduKi ¥ BX KOMOUHAIMSMU;

YMEHHE HCMOJb30BaTh M aHAJIM3UPOBaTh B Ipollecce Y4eOHOM M HCClenoBaTeNbCKOU
JesITeNIbHOCTH MH(GOPMAIUIO O BIUSHUU MIPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA U TPaHCIOpTa
Ha COCTOSIHHE OKPYKaIoIlel MPUPOTHON CPEIbI.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHUs 3aJaBaTh BOMNPOCH (B XojAe nauanora W (WiaM) AUCKYCCHHM) IO CYIIECTBY
oOcyxmaeMol TeMbl, (OPMYIUPOBATH CBOU NPEIVIOKEHUS OTHOCUTENILHO BBITIOJHEHUS
MIPeJIOKEHHOM 3a/1a4H;

YMEHUS MPEACTABIATH MOJyYCHHBIE PE3YIbTAaThl IO3HABATEIHHON EATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaX; JejaTh MPE3eHTALUI0 Pe3yJAbTaTOB BBIMOIHEHHUS XUMHUYECKOTO
JKCIiepuMeHTa (71abopaTOpPHOIO OMbITa, J1IA0OPATOPHOM pabOThl MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, Y1eOHOTO MPOEKTA);

YMEHHUS y4e€OHOTO COTPYTHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOI MMO3HABaTENIbHOU U
HCCIIEIOBATEIbCKON AESITeTbHOCTH IMPH PEHICHUHM BO3HUKAIOIIUX MpoOieM Ha OCHOBE yuéTa
oOIIMX WHTEPEeCOB M COMIACOBAHUS MO3UIMH (0OCykaeHus, oOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBI», KOOPIUHAINS COBMECTHBIX JEUCTBUM, ONpENIeIeHne KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOTHEHHON paOOThI U JIPYTHUE).

PeryisiTuBHbIe yHUBepcabHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENATh LU ACATeIbHOCTH, MIaHHUPOBaTh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESITENbHOCTh, BBIOUPAThH
HauOosee 3 eKTUBHBIE CIOCOOBI PEIICHHS YYeOHBIX U TIO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIHHO
COCTABJIATH WM KOPPEKTUPOBATH MPENTIOKEHHBIN aITOPUTM JICHCTBUY MPU BBHITIOTHEHUH 33 JaHUI
C yu€TOM TONY4YeHHUsS HOBBIX 3HaHHMA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSIX,



OLICHUBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTara 3asBICHHON L€, YMEHHE MCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBI, IIpe/ijlaraéMble B YCIOBUU 3aJaHUM.
3.3.IlpeaMeTHBIE pe3yabTaThl OCBOCHHS Y4eOHOI0 nmpeaMera
B cocraBe mnpeaMeTHBIX pE3yIBTATOB IO OCBOCHHIO O0S3aTENBHOTO COJEpPKAHHUS,
YCTAHOBJICHHOTO JaHHOW (enepanbHON paboyeil MNporpaMMoOi, BBIACHSIOT: OCBOCHHBIC
oOydJarolMMucs Hay4dHbIC 3HAHWSA, YMEHUS M CHOCOOBI JeicTBUH, cnenuduveckue s
peaMeTHOM obnactu «XUMHA», BHUIbl JEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALIH, IPEOOPa30BAHNIO U IPUMEHEHHUIO B Pa3IMUHBIX Y4€OHBIX U HOBBIX CUTYaIUIX.
K xonny o0yuenusi B 8 ki1acce npeaMeTHble pe3y/ibTaTbl HA 0230BOM YPOBHe /I0JIKHbBI
0TpakaTh C(POPMUPOBAHHOCTD Y 00YUYAIOIIMXCH YMEHHUIl:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJEKYJa, XUMHUYECKHUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, CMECh (OJHOPOIHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEINIbHAs aTOMHAas M MOJIEKYJIsIpHAsi Macca, KOJJMUYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10Ji1 XMMHMUYECKOTO 3JIEMEHTa B COEIUHEHHH, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa,
OCHOBaHHE, COJb, 3JEKTPOOTPUIATEIbHOCTb, CTENEHb OKHUCIICHUS, XHMHUYECKas peakuus,
KJIacCU(UKAIMS PEaKIHi: peakluyd COEIUHEHMs, PeaKlUu pPa3IoXKEeHUs], PeaKuu 3aMelleHus,
peakuuu oOMeHa, 3K30- U SHAOTEPMUYECKUE PEaKLUH, TEeMI0BON 3 (eKT peakluu, siApo aroma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paJuyc aToMa, XMMHUYECKas CBSI3b, MOJIApHAs U
HEMnoJisipHasi KOBaJICHTHAsI CBSA3b, MOHHAS CBSI3b, MOH, KATUOH, aHHOH, PACTBOP, MaccoBas JOJA
BeIleCTBa (MPOIIEHTHAsI KOHIIEHTPAIs) B paCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U IPUMEHSTH 3TH TTOHSATHUS TIPU
OTHMCAHWUU BEIIECTB U UX MPEBpallCHU;
UCIOJIb30BaTh XUMHUYECKYI0O CHMBOJHMKY Ui cOCTaBieHHs (OpMyll BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIU;
OTIPEAETATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHHSX, CTEHEHb OKHCICHHS
ANIEMEHTOB B OWMHAPHBIX COEAMHEHMSIX, MPHUHAJIEKHOCTh BEIIECTB K OMNpeneiIEHHOMY Kilaccy
coenuHeHUH o Gopmynam, BUA XUMUUYECKOHN CBS3M (KOBAJICHTHAs U MOHHAs) B HEOPraHUYECKUX
COCNIMHEHUSX;
packpsiBath cMmbica [lepuogunueckoro 3akona [{. 1. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEePUOANYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX OJJIEMEHTOB OT UX TOJOXEHUS B
[lepuoauueckoii cucreMe, 3aKOHOB COXPaHEHHsI MAcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHsI, 3aKoHa ABOTajpo;
OMKCHIBATh U XapakTepus3oBaTh TaOnuuyHylo Gopmy Illepuonnyeckoil CHUCTEMBI XUMHUYECKUX
AIIEMEHTOB: pa3inyaTh MOHITUS «IJIaBHAas noArpynna (A-rpynmna)» u «mnoboyHas noarpymnmna (b-
IpyIa)», Majible U OOJIbIINE TEPUO/Ibl, COOTHOCUTH 0003HAYCHHSI, KOTOPbIE UMEIOTCS B TaOIHIIe
«[lepuognueckas cucrtema xumudeckux odnemeHtoB JI. WM. MenaeneeBay ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB M 3apsii Aapa, oodiee
YHCIIO 3JIEKTPOHOB U PACIIPEIEICHHUE UX 10 AIEKTPOHHBIM CJIOSIM);
KJIaCCU(UIIMPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIIeCTBa, XUMHUECKUE PEaKluu
(Mo 9KCITy U COCTaBy YYacTBYIOIIMX B PEAKI[UH BEIIECTB, MO TEIJIOBOMY 3P PeKTy);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPIK/1asi ONMCAHUE PUMEPAMU MOJIEKYISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKHUX
peaKLuii;
IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKaHUsI XMMUYECKUX MPEBPALICHUM B pa3IMYHBIX YCIOBUSX;
BBIYHCIIATE OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJISIDHYIO Macchl BELIECTB, MACCOBYIO [OJIO
XMMUYECKOTO 3JIeMEHTa Mo (opMyJe COEAMHEHHs, MaCCOBYIO JIOJIO BELIECTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XMMUYECKOM peaKIuu;
IIPUMEHATh OCHOBHBIE ONIEPALINN MBICIUTEIBHON AEATENbHOCTH — AHAIU3 U CUHTE3, CPAaBHEHHUE,
00o0111eHne, cucTeMaTH3allnIo, KIacCu(UKAIINIO, BHISIBICHUE IPHUYUHHO-CIICICTBEHHBIX CBsI3EH —



JUI U3y4EHHs] CBOMCTB BEIIECTB M XMMMUYECKHUX pEaKIUi, €CTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSA — HAOIIOICHUE, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT (PeaIbHBIN U MBICICHHBIH );
CJIeIOBaTh MPaBUJIaM MOJIb30BAHUS XUMHUYECKOW MOCYJ0M M JTaOOPaTOpPHBIM 00OpYyIOBaHHEM, a
TaKKe MpaBuiIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMU I10 BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOpoJia M KHCJIOpOJA), IMPUTOTOBIEHUIO PACTBOPOB C OIPENCIEHHON MaccoBOM josiei
pacTBOPEHHOIO BEIIECTBA, IUJIAHUPOBaTb M IPOBOJUTH XUMHUYECKUE DSKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEM W KUCIOT C TIOMOUIBIO HHIUMKATOPOB (JIAKMYC,
¢benondrasenH, METUIOPAHXK U APYTHE).

K xonny o0y4yenusi B 9 kj1acce npeaMeTHble pe3yibTaTbl HA 6230BOM YPOBHE J10JIKHbI
0TpakaTh C(POPMUPOBAHHOCTD Y 00YUYAIOIIMXCH YMEHHUIl:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHSTUNA: XUMHUYECKUN 3JIE€MEHT, aTOM, MOJIEKYIa,
WOH, KaruoH, AaHUOH, IPOCTO€  BELIECTBO,  CIOKHOE€  BEIIECTBO,  BaJEHTHOCTb,
ANIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCIEHMS, XUMHUYECKas pEakIus, XUMHUYEcKas CBs3b,
TeII0BOM 3¢ (eKT peakiuu, MOJb, MOJSPHBII 00bEM, pacTBOp, AIEKTPOIUTHI, HEINEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs JUCCOLMAIUs, peaklIud MOHHOTO OOMeHa, KaTajlu3artop, XUMHYECKOe
paBHOBecHUE, 00paTUMbIe U HEOOpAaTUMBbIE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBIIEHHE, aJUIOTPOIUS, aM(OTEPHOCTH,
XUMHYECKas CBsI3b (KOBaJIGHTHas, HOHHAs, MeTaJUIM4ecKas), KpUCTaJIM4yeckas peléTka,
KOppO3Hsl METAaJJIOB, CIUJIaBbl, CKOPOCTh XWMHUYECKOM peakluu, MPeAe]bHO JOMycTUMAas
koHueHTpauus [1JIK BemecTna;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX TMOHITHN U IPUMEHSTH 3TU MOHITHS MPU
OTHMCAHUU BEIIECTB U UX MPEBPAICHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY Ui COCTaBieHHs (OpMyll BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIIUN;
ONPENENATh BAJICHTHOCTh W CTENEHb OKHUCIECHHMS XUMUYECKHX 3JIE€MEHTOB B COCIUHEHHUSX
pPa3IMYHOIO COCTaBa, NMPHHAIJIEKHOCTh BEIIECTB K ONPENCIEHHOMY KIACCy COEIMHEHHU IO
dbopMynaM, BUJ XUMHUECKOI CBS3U (KOBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi) B HEOPraHMUYECKHX
COCIMHEHUSX, 3aps/l MOHA MO XUMHYECKOW (opmylie, XapakTep Cpelbl B BOJHBIX PacTBOpPAx
HEOPraHUYECKUX COECAUHEHUN, TUIl KPUCTATUIMUECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMbici Ilepuoanueckoro 3akona J[. WM. MenneneeBa M JE€MOHCTPUPOBATH €r0O
MMOHMMAaHHE: OMHUCHIBaTh M XapakTepuszoBaTh TabnuuHyio ¢opmy Ilepuonuyeckoit cucTemsl
XMMHYECKHUX 3JIEMEHTOB: Pa3inyarh MOHATUS «IJIaBHas noarpynmna (A-rpymmna)» u «mobodHas
nonrpynmna (b-rpynmna)», maneie ¥ OONBIIME TEPUOIBI, COOTHOCUTH O0O3HAYEHHMs], KOTOpbIE
UMEIOTCS B MEPUOAMYECKON Tabnuile, C YUCIOBBIMU XapaKTePUCTHKAMH CTPOEHHS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsij siapa, oOIIee Yucio AIEKTPOHOB U pacipeiesieHUue UX Mo
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 2JIEMEHTOB U HX
COEIMHEHUH B Ipeienax MajblX IEPUOJIOB U INIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIacCU(UIIMPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKUE PEAKIUU
(Mo uMCy ¥ COCTaBy y4acTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY () (PEKTY, 0 NU3MEHEHUIO
CTETeHeW OKUCIICHUS XMMHYECKHUX 3JIEMEHTOB);
XapaKTepHu30BaTh (ONMHUCHIBAaTh) OOIME U cHeuu(pUYecKHe XUMHUYECKHE CBOWCTBA NMPOCTBHIX U
CIIOKHBIX BEILIECTB, MOATBEPKasl ONMMCAHUE ITPUMEpPAMU MOJIEKYISIPHBIX U MOHHBIX YPABHEHMU
COOTBETCTBYIOLINX XUMHUYECKHUX PEaKIIH;
COCTAaBJIATH YPABHEHHUS JIEKTPOJIMTUYECKON TUCCOLMALUN KUCIIOT, IEN0Yei U COJel, TIOIHbIE U
COKpAIll€HHbIE YpaBHEHMs pEaKLUi MOHHOTO OOMEHa, YpaBHEHUS peakiHii, MOJTBEpKIAI0IINX
CYIIECTBOBaHHE F€HETUUYECKON CBA3HM MEXAY BEIIECTBAMHU PAa3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN [TOCPEICTBOM COCTABICHHUS
ANIEKTPOHHOTO OajlaHCa 3TUX peaKLui;



MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BOSMOXKHOCTH MPOTEKAHUS
XUMUYECKHX MPEBPALICHHUIA B PA3IMYHBIX YCIOBUSX;

BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAaCCOBYIO JIOJIO
XMMUYECKOTO 3JeMeHTa 10 (opmyne COEIMHEHHUS, MACCOBYIO JOJII0 BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOI peaKIlvm;

COOJTIONaTh MpaBHjIa MOJIB30BAHUS XMMHUYECKON MOCYI0W W JTabOpaTOpHBIM 00OpYyIOBaHUEM, a
TaK)Ke TpaBuiia OOpaIIeHUsI C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMHU TIO BBITIOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yIJIEKHUCIIOTO ra3a);

MPOBOJUTH PEaKIUH, NOATBEPKIAIOIIME KAYSCTBEHHBI COCTaB pa3jMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAUA-, KapOoHar-, (ocdar-, cuiukar-,
Cyabdar-, THIPOKCHI-HOHBI, KATHOHBI AMMOHHS 1 HOHBI H3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpPaX HEOPTaHMUECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OTIEPAIIA MBICIIUTEIILHON IESITETFHOCTH — aHAJM3 U CHHTE3, CPAaBHEHUE,
00001IeHNe, CHUCTEMATH3AINIO, BBISIBICHUE TPHYNHHO-CICACTBEHHBIX CBS3€H — JISi U3y4CHUS
CBOWCTB BEHIECTB M XWMHYECKHX pEaKIWH, €CTECTBEHHO-HAYYHbIE METONbI TIO3HAHHS —
HaOTIOICHNE, H3MEPEHHE, MOJISTTUPOBAaHNUE, SKCTIEPUMEHT (pealTbHBIA M MBICIICHHBIH).

4. TEMATHUYECKOE IIJTAHUPOBAHUE
8 knacc (2 wacep * 34 neoenu = 68 uacos)

Ne | Tema yueOHoro 3ansatus | KoJ- JlesiTeIbHOCTH 20P/ IOP
n/n BO YUHUTEJS C y4eTOM
4yacoB NMPorpamMmbl
BOCITUTAHMS
1 | IIpenmer xumuu. Pomn YcranaBiauBaTh bu6moreka [IOK
XUMHH B KHA3HA 1 JIOBEPHUTEIIbHBIC https://m.edsoo.ru/00ad9ch2
yejioBeka. Tena u OTHOIIIECHUS MEXTY 81
BEIIIECTBA yaUTeIEM U
2 TToHsTHE O MeTONAX 00yJaronMMucs, bu6mmoreka [IOK
1 CIOCOOCTBYIOIIMX https://m.edsoo.ru/00ad9ch2
MO3HAHUS B XUMUHU
HO3UTHBHOMY 82
3 | [Ipaktuueckas padota Ne BOCIIPHUSATHIO bubmuorexa [JOK
1 «IIpaBuiia paboThI B y4YaIruMucs https://m.edsoo.ru/00ad9cb2
nabopaTopuu U MPUEMbI 1 TpeOOBaHUH U
oOpareHus ¢ npock0 ydurens,
nabopaTopHBIM noOyXx/1aTh
000pyIOBaHUEMY oOyuarouxcs
4 | Yucrele BelecTna u co0moaTh Ha bu6mmoreka [JOK
cmecu. CrocoObl 1 | ypoxe https://m.edsoo.ru/00ad9ch?2
pa3JieNeHusl cMecei 061H6HpI/IH$ITLIe 83
5 | IIpaktuueckas padota Ne HOPMBI MOBEJCHMS, bubnuoreka [IOK
2 «Pa3nenenue cmeceit , | "pasuia obwennst | https://m.edsoo.ru/00ad9ch2
(Ha mpUMepe OYUCTKH CO CTapimuMu 84
MTOBApEHHOM COJIN)» (yauTensimu) u
6 CBCpCTHUKaMU bubmuoreka [JOK
ATOMBI U MOJIEKYIIBI 1 | (oOyuarommmucs). https://m.edsoo.ru/00ad9ch?2
§5
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XHUMHUYECKHE DIIEMEHTHI.
3Haku (CUMBOJIbI)
XUMHYECKUX DJIEMEHTOB

[IpocTbie U cnoxHbIE
BellleCTBA

ATOMHO-MOJIEKYJISIPHOE
y4YeHue

10

3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB.
Xumuuaeckas opmysa.
BanenTHOCTE aTOMOB
XUMHYECKUX DJIEMEHTOB

11

OrtHOCHUTENbHAA aTOMHAS
macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAsI Macca

12

MaccoBas nois
XUMHUYECKOTO DJIIEMEHTA B
COCJIMHECHUH

13

KonmaectBo BemmecTna.
Monb. MonspHasa macca

14

dusnueckue u
XUMHYECKUE SIBICHUS.
XUMUYEcKasi peakius

15

[Ipu3Haku u ycinoBust
MPOTEKAHUS] XUMHUYECKUX
peakui

16

3aKOH COXpaHEHUS MACChI
BeleCTB. XUMHUYECKUE
ypaBHEHUS

17

BrrunciieHus Koau4decTsa,
MAaccChl BEIIECTBA 10
YpaBHEHUSIM XUMUYECKUX
peakiuii

18

Knaccuduxkanus
XHUMHYCCKUX PEaKIIUH
(coenuHeHws,
pa3ioKeHus, 3aMEICHUS,
oOMeHa)

19

M. B. JlomoHOCOB —
YUYEHBIN-DHUUKIOTIEUCT.
O06o06mIeHNEe 1
CHCTeMaTHu3alus 3HaHUM

PackpsiTHe posn u
LICHHOCTH
XUMUYCCKUX
3HAHMI.
Bocnuranue
YBaXUTEIHLHOTO
OTHOIIICHUS K
HU3BECTHBIM
JIeSITeIIIM
XUMHUYECKON HAyKH,
HX JIOCTHKCHHMSIM.
Pa3Butne nntepeca
K U3y4EHUIO
BOITPOCOB
HCCIICA0BaHUS
BEIIECTBA,
HOBEHUIITNX
HCCIIEN0BATEILCKIX
TEXHOJIOTH.
Co3nanue ycioBHit
JIUIS OCO3HAHUS
00yJaroIuMUCS
BIIMSHUSA
XHUMHYSCKIX
3aKOHOB B
3aKOHOMEPHOCTEM
Ha MOBCETHEBHYIO
JKU3HB
00ydJaronuxcs.
OpraHu3oBbIBaTh
paboty
00yJaronuxcs ¢
COIIMAILHO
3HAYMMOM
nHpopMarmei 1o
MOBOJY
MOJIy4aeMoOu Ha
YPOKE COLIMAJIBHO
3HAYMMOH
uHpopMmaruu —
o0cyXaTh,
BBICKA3BIBATh
MHEHHE.
HNuanunuposars u
MOJ/IEPKUBATH
HCCIIEI0BATEIbCKYIO

86

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

87

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

88

bu6mmorexa [IOK
https://m.edso0.ru/00ad9ch2

89

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

89

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

8§10

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

8§10

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

811

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

811

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

811

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

811

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch2

bu6mmoreka [JOK
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20

Kontponsnast padora Nel
o reme «Benjectsa u
XUMUYECKHUE PEAKIIUN
Bosngyx — cMech rasos.
Cocras Bo3ayxa.
Kucnoponx — anement u
npocToe BemecTBo. O30H

21

duznueckue u
XUMHYECKHE CBOMCTBA
KHCII0poa (peakiuu
OKHUCIICHUS, TOPEHUE).
Ilousatue 06 oxcuaax

22

CriocoOsl nostyueHust
KHCIJIOpOJa B
naboparopuu u
MMPOMBIIIJIICHHOCTH.
IIpuMeHeHne kucnopoaa

23

TemoBoil ahdexr
XUMUYECKON PEaKINH,
MIOHSATHE O
TEPMOXUMHUYECKOM
YPaBHEHUH, JK30- U
SHJOTEPMHYECKHUX
peakuusax

24

Torumgo (HedTh, yroas u
MeTaH). 3arpsi3HCHUE
BO3/1yXa, CIIOCOOBI €ro
MIPEOTBPAIICHHS

25

[TpakTrueckas padota Ne
3 no teme «llonydyenue u
coOupaHue KICIopoaa,
W3Y4YEHUE €ro CBOMCTBY

26

Boaopon — sneMeHT u
MIPOCTOE BEIIECTBO.
Haxosxnenue B mpupojie

27

dusznueckue u
XHUMHUYECKHE CBOMCTBA
Bojiopoaa. [Ipumenenue
BOJIOpPOJIA

28

ITonsaTue o kucIoTax u
COJIIX

29

Crnioco6bl nosryyeHus
BOJIOpPO/Ia B JIA0OpaTOpUH

30

IIpakTuyeckas pabora Ne
4 no Teme «llomyyenue n
coOupaHue BO10po/a,
W3YyYECHUE ETO CBOMCTB)

JIeSITeTbHOCTh
oOyJaronuxcs B
paMKax peanu3alnuu
UMU
WHIUBUAYAIBHBIX U
TPYIIIOBBIX
HCCIIEI0BATEIIbCKUX
MPOEKTOB, YTO JACT
0o0yJaronuMcs
BO3MOKHOCTh
pUOOPECTH HABBIK
myOJIUYHOTO
BBICTYIUICHUS TIEPE]T
ayaUuTOPHUEH,
apryMEHTHPOBAHUS
U OTCTauBaHUS
CBOEH TOUKH
3peHHS.
PeanuzoBriBaTh
BOCITUTATEIILHBIC
BO3MOYXHOCTH B
Pa3TUYHBIX BHJIAX
JESTETHHOCTH
00ydJaronuxcs Ha
OCHOBE BOCHPHUATHUS
3JIEMEHTOB
NEUCTBUTEILHOCTH:
aHanu3
pOOJIEMHBIX
CUTYalUM.
Ucnonb3oBath
BOCIIUTATEIbHbIC
BO3MOYHOCTH
COJIep>KaHUS
y4eOHOTrO MpeameTa
yepes
JEMOHCTPAIIHIO
JETSIM TIPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
YeJI0OBEKOTIOOUS 1
n00pocepaeYHOCTH.
AKIIEHTUPOBATh
BHUMaHUE
oOyuarouxcs Ha
HPAaBCTBEHHBIX
npobiemax,

https://m.edso0.ru/00ad9ch2

812

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

813

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

813

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

813

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

813

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

815

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

8§15

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch2

816

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

817

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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31

MonsipHblii 00BEM Ta30B.
3akoH ABOraapo

32

Brrunciienus o0néMma,
KOJINYECTBA BEIECTBA
rasa o ero u3BeCTHOMY
KOJIMYECTBY BEIICCTBA
i 00bEMY

33

Brrunciienus 006EM0B
ra3oB 10 ypaBHEHUIO
peaKIuy Ha OCHOBE
3aK0Ha 00BEMHBIX
OTHOIIICHUH Ta30B

34

dusznueckue n
XUMHYECKHUE CBOUCTBA
BOJBI

35

CocTaB OCHOBaHUH.
[Tonsatue 06 nHAUKATOpAX

36

Bona kak pactBoputens.
Haceimennsie
HEHACHITIICHHBIC
pactBopbl. MaccoBas
JI0JIs BEILlECTBA B
pacTBope

37

[TpakTrueckas padota Ne
5 mo teme
«IIpurotoBnenue
PacTBOPOB C
onpeaeEHHON MacCOBOM
JoJiel pacTBOPEHHOTO
BEIIECTBA»

38

KontponbHas padorta Ne2
o reme «Kucnopos.
Bogopona. Bona»

39

OKcHOBL:
KJaccudukanms,
HOMEHKJIaTypa

COCTaB,

40

HOHy‘ICHI/Ie U XUMHYCCKHUC
CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX H aM(bOTepHBIX
OKCHJOB

41

OcHOBaHUS:
KIaccuguKanus,
HOMEHKJIaTypa

COCTaB,

42

ITonyyenue u
XMMUYECKUE CBOMCTBA
OCHOBaHUU

CBSI3aHHBIX C
HAyYHBIMH
OTKPBITHSIMH,
M3y4aeMbIMU Ha
YpOKe.
Hcnonb3oBath
BOCIIUTATEIbHBIC
BO3MOKHOCTH
COJICpKaAHUS
y4eOHOro npeaMera
yepe3 moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsI
YTEHUS, 3314 JIJIs1
pereHus,
MPOOJIEMHBIX
CUTYyaLui.
PackpsiTre ponn n
[IEHHOCTH
XUMHYECKHX
3HAHUM.
Bocnuranue
YBaXUTEITHHOTO
OTHOUIEHMS K
U3BECTHBIM
JesITeNsM
XUMHYECKOW HAYKH,
UX JTOCTHKEHUSIM.
Onuparbcs HA
YKU3HEHHBIN OTIBIT
00yJaronuxcs ¢
y4eToOM
BOCIIUTATEIbHBIX
0a30BbBIX
HAI[MOHAJIbHBIX
LHEHHOCTEH
Onupatecs Ha
YKU3HEHHBIN OTIBIT
oOyuaronuxcs,
MPUBOIS
JIIENUCTBECHHEIE
npuMepsbl, 00passbl,
meTadopsl — U3
OJIM3KUX UM KHUT,
(GUIBEMOB,
MYIBTHKOB,
KOMITBIOTEPHBIX
urp. PeanusoBbiBaTh
BOCIIUTATEIbHBIC

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

8§18

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

819

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

820

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

821

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

8§22

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

8§22

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubnmoreka
https://m.edsoo.ru/00ad9ch2

8§23

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

823

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch2

8§24

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

8§24
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43

Kucnotsr:
KJIaccu(pUKaIus,
HOMEHKJIaTypa

COCTaB,

44

[Tonyuenue u
XUMHUYECKHE CBOMCTBA
KHACJIOT

45

Comnu (cpenuue):
HOMEHKJIaTypa, CII0COoObI
IMOJIYYCHHA, XUMHUYCCKUC
CBOICTBA

46

[Ipaktuyeckas padora Ne
6. Pemrenue
IKCIIEPUMEHTATLHBIX
3a7a4 1o TeMe
«OCHOBHBIE KJIACCHI
HEOPTaHWUYECKUX
COCIUHCHHID

47

I'eneTnyeckas CBA3b
MEXIy KilacCaMu
HEOpPraHUYECKUX
COCTMHEHNH

48

O0600mieHne
cUCTEMAaTU3alys 3HaHUI

49

KonTtponbHas padoTa Ne3
1o Teme "OCHOBHBIC
KJIaCChl HEOPTraHUYECKUX
coequHeHun"

50

[TepBbie TONBITKH
Kiaccudukanuu
XUMHUYECKUX JIEMEHTOB.
[TonsiTue o rpynnax
CXOJHBIX AJIEMEHTOB

51

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB
. Y. MeHnaeneeBa

52

[lepuosl, rpymisl,
MOATPYIIIIBI

53

CtpoeHue aToMOB.
CocraB aTOMHBIX s1€p.
30TOmNEI

54

CTtpoeHue IeKTPOHHBIX
000JI0YCK aTOMOB
3JIEMEHTOB
[Teproauyeckoii CUCTEMBI
. Y. MeHnpaeneeBa

55

XapakTepucTrKa
XMMHMUYECKOTO IEMEHTA

BO3MO>KHOCTH B
Pa3TUYHBIX BHJIAX
JIeSITeIbHOCTH,
oOyJarouxcs co
CJIIOBECHOM
(3HAKOBOI)
OCHOBOW:
cUCTEeMaTu3aIus
yueOHOro
MaTepuana,
CIIyIIaHWE U aHAJIN3
BBICTYIUICHUN
CBOMX TOBAPHILEH,
WHUIUUPOBATH U
MOJJIEPKUBATh
HCCIIEIOBATENbCKYIO
JeSITeTbHOCTh
00ydJaronmxcs B
paMKax peanu3anuu
UMU
WHIMBUIYATbHBIX U
TPYIITOBBIX
HCCIIeI0BATEIbCKUX
MIPOEKTOB, UYTO JTACT
0o0ydJaronuMcs
BO3MOYHOCTh
MpUOOPECTH HABBIK
myOJIUIHOTO
BBICTYIUICHUS TIEpe]
ayJaUuTOpPHUEH,
apryMeHTUPOBaHUS
U OTCTauBaHUs
CBOEU TOUKH
3peHusl.
[Tonnepxxanue
MOTHBAIINH K
U3YYCHUIO
npeaMeTa uepes
3HAKOMCTBO C
UHTEPECHBIMU
dakTamu 1o
paszeny.
dopMHUpOBaHUE
YMEHHUSI POSIBIISATH
KPUTHYHOCTH K
cOoOCTBEHHBIM
HAMEPEHUSM,
MBICIISIM U
MOCTYITKaM

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

825

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

825

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

826

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

827

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch?2

8§28

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

8§29

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

830

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch2

8§31

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch2

832

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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I10 €T0 MOJIOKEHUIO B
IIepuoauueckoil cucreme
. 1. MenneneeBa

56

3HaueHue
IIepuoanueckoro 3akoHa
JUIS pa3BUTHS HAYKU U
npaktuku. 1. W.
MenneneeB — y4EHBIN,
NeJaror U rpaxJaaHuH

57

PesepBHBIl ypOK.
Oo6o06uienne u
cUCTeMaTH3aIus 3HAaHUH /
Bcepoccuiickas
IIpoBepoyHasi paboTa

58

KonTponbnas pabora Ne4
o Teme «CTpoeHue
aroMa. XuMU4ecKas
cBs3b» / Beepoccwuiickas
poBepoyHasi paboTa

59

DIIEKTPOOTPUIIATETLHOCTD
aTOMOB XUMHNYCCKUX
JJIEMEHTOB

60

HMounas xumnueckas
CBSI3b

61

KoBanentnas nonsipHas
XMUMHYECKas CBSI3b

62

KoBanenTHas HCTIOJISIpHAs
XUMHNYECCKas CBA3b

63

CreneHb OKHCICHUS

64

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIbHbIE
peaKIuu

65

OKHUCIIUTEHN U
BOCCTAaHOBUTEIH

66

PesepBHbIil ypok.
O06o0uieHne n
cucTeMaTH3alys 3HaHUi
1o teme «CTpoeHue
aToMa. XUMHUYECKast
CBSI3bY»

67

PesepBHBIN ypOK.
O0o01enne u
CHUCTEMAaTH3al|s 3HAaHUM

[IpumensTs Ha
ypoKe
WHTEPAKTUBHBIC
dbopMbl  paboTHl ¢
00y4aronuMuCs:
TTNCKYCCHH,
KOTOpBIC JIAl0T
0o0yJaronuMces
BO3MOYKHOCTh
NpUOOPECTH  OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Jajora.
PeanmuzoBniBaTh
BOCIIMTATEILHEIE
BO3MOYKHOCTHU B
pPa3sIUYHBIX  BHUJIAX
JIEATETBHOCTH
oOydJaronmuxcst  co
CIIOBECHOM
(3HaKOBOM)
OCHOBOM: BBEIBOJIBLI U
JI0Ka3aTeIbCTBO
dbopmy, aHan3
dbopmyn, pernieHUE
TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBCHHBIX
3a7a4, BBIIOJHEHHE
3aJaHui 1o
pasrpaHuYCHHIO
MMOHATHH.
Conepxanus
y4eOHOTO TpenMera
yepes
JIEMOHCTPALHIO
oOyuarorumcs
MIPUMEPOB
OTBETCTBEHHOTO,
rpakIaHCKOTO
MIOBEIECHMUS,
MPOSIBIICHUS
YEJIOBEKONIOOUS U
no0pocepaeyHOCTH,
Hcnonp3oBaTh
BOCIHUTATEIbHEIC
BO3MOYKHOCTH
COJIep KaHUS
y4eOHOTO MpeaMeTa

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

833

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

834

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

835

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

836

bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2

837

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

838

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

8§39

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

839

bubmuoreka [JOK
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bu6mmoreka [JOK
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68

PesepBHBIi ypOK.
O06o006111IEHNE U
cUCcTeEMAaTu3alys 3SHaHUH

4yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JIJIs1
YTEHUS, 3a]1a4 151
pelieHus,
poOJIEMHBIX
CUTYyalMH s
00CYXICHUS B
KJ1acce.
PopmMHUpOBaHHE
YCTOWYHBOTO
yOeXeHUs TECHOTO
B3aUMOJICUCTBHUS
oO1ecTBa 1
TIPHPOJIBI,
MMOHUMAHUSI CUJITBI
IIPHPOTHBIX
SIBIICHUU U
MPOLIECCOB,
3HAYCHHS
MIPHPOTHBIX
MIPOIIECCOB B JKH3HU
JIOJEH.

Co3nanue ycioBHit
Tutst hOPMHUPOBAHMS
y 00y4Jaronuxcs
OCHOB
3KOJIOTUYECKOU
KYJIBTYPBI.
OO0bsacHenue
B3alMOCBSI3U
noTpebHoCcTEH
JIonEn u
9KOHOMHUKH,
npobiem
OTPaHHYEHHOCTH
pPECYpPCOB.
Pacummpenue
OOIIEKYIbTYPHOTO
Kpyro3opa
IIKOJIbHUKOB Yepe3
3HAKOMCTBO C
PUPOTHBIMU
00BEKTaMHU.

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

Bcero

68

9 knacc (2 uaca * 34 neoenu = 68 uacos)
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Ne Tema yyeOHOrO Koua- JesiTeJIbHOCTH 0P/ IOP
n/n 3aHATHSA BO YUHUTEJS € y4eTOM
4yacosB NMporpaMmbI
BOCHUTAHUS
ITepuognueckuit YcraHaBiMBaTh bubnuorexa [IOK
3aKOH. JIOBEPHUTEIIbHBIC https://m.edsoo.ru/00ad9ch?2
1 [Tepunoguueckas 1 OTHOUICHUS MEXIY 81
CUCTEMa XUMHUYECKHIX YUUTENIEM U
anemenToB /l. 1. oOyuaroumuct,
Menpeneena CIOCOOCTBYIOLIUX
3aKOHOMEPHOCTH B MO3UTUBHOMY bu6mmoreka [{OK
M3MEHEHHUH CBOMCTB BOCIIPHSITHIO https://m.edsoo.ru/00ad9ch2
2 | XUMHYECKUX 1 YYaIAMHUCS §2
3JIEMEHTOB HEPBbIX TpeOoBaHU U
TPEX MEPUOOB MPOCHO yUUTETISI.
Knaccudukarus u IIpuBnexars bubmmorexa LJOK
3 | HOMEHKIATypa | | BHUMaHHE https://m.edsoo.ru/00ad9cb2
HEOPraHMYECKUX 00yJaronIuxcs K 83
BEIIECTB 00cyXxmaemMoit Ha
Buter xumudeckoi ypoke HH(popMaIuH, bubnmoreka [JOK
4 | CBA3H M THIIBI 1 AKTHBH3ALMM https://m.edsoo.ru/00ad9ch?2
KPHUCTAJUTMYECKUX IMMO3HABAaTEIbHOU 83
pEMETOK JIESITETbHOCTH
KonTtponbHas padoTa 00yyaromxcs; bubnuoreka [IOK
Nel no Teme Bocrnranue https://m.edso0.ru/00ad9cb?2
5 «IToBTOpEHUE 1 1 YBAKUTCIILHOTO
yrayoneHne 3HaHUH OTHOIICHMS K
OCHOBHBIX Pa3/IeioB U3BCCTHBIM OCATCIIAM
Kypca 8 Kaccay XUMHYECKON HAYKH,
Knaccuduxkanus HUX NOCTHIXCHHUSIM. bu6moreka [IOK
6 | XMMHUCCKHX peaKkiuii 1 Ipusnekars https://m.edsoo.ru/00ad9ch2
10 Pa3InYHbIM BHUMaHHE 84
IPH3HAKAM 00ydJaronuxcs K
[Tonsatue o ckopoctu HEHHOCTHOMY bubnuorexa [JOK
XUMUYECKON PEaKIiH. aCleKTy U3ydacMBbIX https://m.edsoo.ru/00ad9ch?2
Toustue o Ha YPOKE SIBJICHUH, 85
! TOMOT€HHBIX U 1 TNOHSTUH, PHEMOB
reTePOreHHBIX Hcnonb3oBaTh
peaKLusX BOCIIUTATEIILHBIE
ITousitre o BOSMOKHOCTH bubnrorexa [JOK
XUMHYECKOM COZICpKaHmA https://m.edsoo.ru/00ad9ch2
DPABHOBECHIL. y4eOHOTO0 npeaMeTa
®dakTOpHI, BIUSIOIIHIE Hepes
8 | Ha ckopocTh 1 | ACMOHCTpALHUIO
XAMHUYECKON peaKimn 00yJarOIIIMCs
U MIOJIOKEHUE IIPUMEPOB
XUMHIECKOro OTBETCTBEHHOTO,
TPaXKIAHCKOTO

PAaBHOBCCHA
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OKHUCIINTEIBLHO-
BOCCTAHOBUTCIIBHBIC
peaxiuu

10

Teopus
3IEKTPOJIUTUYECKON
JIMCCOLIMALIAH.
CunbHbIC U clla0ble
DJIEKTPOJIUTHI

11

HNoHHbIE ypaBHEHUS
peakuui

12

XuMHUdecKre CBocTBa
KHCJIOT ¥ OCHOBaHUH B
CBETE MPEACTABICHUI
00
BIEKTPOIUTHYECKON
JIUCCOIUAITAN

13

XUMHUYECKUE CBOMCTBA
COJIEH B CBETE
Mpe/ICTaBIeHN 00
AIEKTPOJTUTUYECKON
JTUCCOTHAITAN

14

[TonsiTue o ruapon3e
coyen

15

O06001enne u
CUCTEMATH3ALNAA
3HaHUU

16

[IpakTrueckas padoTa
No 1. «Pemenue
AKCIEPUMEHTAIBHBIX
3a1au»

17

KontponbHas padoTa
Ne2 1o Teme
«DNEKTPOIUTHYECKAS
JIHACCOIHAIIHS.
XHUMHUYECKUE PEAKIIUU
B pacTBOpax»

18

OOmas
XapaKTepUCTUKA
raJIor€HOB.
XHUMHUYECKHE CBOMCTBA
Ha pUMeEpe XJaopa

19

XJI0pOBOJOPOA.
ConsiHas KUCNOTa,
XUMHUUYECKHE
CBOMCTBA, MTOJyYEHHUE,
IIPUMEHEHHE

20

[IpakTudeckas pabora
Ne 2 1o Teme

MOBE/ICHUS,
MPOSIBIICHUS
YEIIOBEKOIIOOHS 1
no0pocepaeyHOCTH,
4yepes3 moaoop
COOTBETCTBYIOIIHX
TEKCTOB JIJISl YTCHUS,
3a/1aq JUIsl perIcHMs,
poOJIEMHBIX
CUTyalUl s
00CyXJIEHUS B
kiacce; [IpuMensTs
Ha YpOKe
WHTEPAKTHBHBIC
dbopmBbI pabOTHI C
00yJaroIIMMUCS:
rpymnmnosas pabora
M paboTa B mapax,
KOTOPBIC yUaT
00yJaronuxcs
KOMaH/IHOW paboTe u
B3aNMOJEHCTBHIO C
JIPYTHUMH
00yJaroIuMHUCS.
[IpoekTupoBaTh
CUTYalluu 1
COOBITHS,
pa3BHBalOIINE
SMOIMOHAIBHO-

[IEHHOCTHYIO chepy
o0yyJaromierocs,

KYJIBTYpY
MepeKUBAHUNA U
LEHHOCTHBIE
OpHEHTaINH peOeHKa
dopmupoBartsb y
oOyuarouxcs
KYJIBTYpY 370pPOBOTO
u

Oe3omacHoro oopasa
KUZHU
DopMHUpOBATh y
oOyuarouxcs
rpa)XJaHCKOM1
MO3ULINH,
CHOCOOHOCTH K
TPYAY U )KU3HU B
YCIIOBUSIX
COBPEMEHHOTO MUpa.
Opranu3oBbIBaTh 15

bubnuoreka [IOK
https://m.edso0.ru/00ad9ch2

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

84

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

85

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2

86

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2
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bu6moreka [IOK
https://m.edsoo.ru/00ad9ch2
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bu6moreka [IOK
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bu6moreka [IOK
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bu6mmoreka [IOK
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bubmuoreka [JOK
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8§10

bu6mmoreka [JOK
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bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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«IlomyueHune conssHON
KHUCJIOTBI, U3y4YEHHE €€
CBONCTB»

21

Breraucnenus mo
ypaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CIIM OJINH U3
pEareHToB JaH B
H30BITKE

22

Oo01mas
XapaKTepUCTUKA
yneMeHTOB VIA-

TPyIIIbI

23

AnnoTponHbie
MOTU(DUKAITUN CEPBHI.
Haxoxnenue cepsl u
€€ COCTMHCHUI B
MIPUPOJIE.

XuMHYecKHe CBOMCTBA
CephI

24

CepoBojaopon,
CTpPOCHHE,
¢buznueckue u
XUMUYECKHE CBOMCTBA

25

Oxkcupsl cepbl. CepHas
KHCJIOTa, (PU3UIECKUE
U XUMHYECKHe
CBOMCTBA,
MIPUMEHEHHE

26

XUMUYECKUE PeaKlInu,
JeXKalue B OCHOBE
MIPOMBIIIIJIEHHOTO
crocoba moyyuyeHust
CEpPHOM KHUCIIOTBHI.
XUMHUYECKOe
3arpsi3HeHue
OKpY’KaroIel cpe/Ibl
COEJIMHEHUSIMU CEPBI

27

Brruucnenue
MAacCCOBOMU JI0JIU
BBIXO/Ia MIPOJIYKTa
peakuuun

28

Oomas
XapaKTepUCTHKA
2JIEMEHTOB VA-
rpynmnsl. A3oT,
pacrpocTpaHeHHe B
npupoje, puzndeckue
U XUMHUYECKUE
CBOMCTBA

oOyJaronuxcs
CUTYyallMil KOHTPOJIA
U OIICHKH,
CaMOOLIEHKH (Kak
y4eOHBIX
JIOCTUKECHHI
OTMETKaMH, TaK 1
MOPAIBHBIX,
HPABCTBCHHBIX,
TPAKIAHCKIX
IIOCTYIIKOB).
Opranu3oBbIBaTh B
paMKax ypoka
MOOIIIPEHNE
y4eOHOM/COInambHOM
YCIICITHOCTH U
MPOSIBIICHU I
AKTUBHOM
JKU3HEHHOU O3UIINHA
0o0yJaronmxcs,
[IpuMeHnsTh Ha ypoke
UHTEPAKTHBHBIC
dbopmBbI pabOTHI C
00yJarOIIMMUCS:
rpymnmnoBas pabota
uim paboTa B mapax,
KOTOpBIE yuaT
00ydJaronuxcs
KOMaH/IHOW paboTe u
B3alMO/ICHCTBUIO C
JIpYTUMH
00yJaronuMucs;
MPUBJIEKATh
BHUMaHUE
00ydJaronuxcs K
EHHOCTHOMY
ACTEKTy U3Y4aeMbIX
Ha ypOKE SIBJICHUH,
TTOHATHUH,

IPUEMOB
OpraHU30BBIBATH
paboty
oOyuarouxcs ¢
COIMANTEHO
3HAaYUMOU
uHpopManuen 1o
MOBO/TY MOJTy4aeMoit
Ha

bubmuoreka [IOK
https://m.edso0.ru/00ad9ch2

812

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

813

bu6mmorteka [IOK
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bu6moreka [IOK
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815

bu6moreka [IOK
https://m.edso0.ru/00ad9ch2
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bu6moreka [IOK
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29

AMMUak, ero
¢busnyeckue u
XUMHUYECKHE
CBOMCTBA, MTOJIy4CHUE
U IPUMEHEHUE

30

[IpakTuyeckas pabora
Ne 3 o reme
«IIomyuenne
aMMuaKa, u3y4yeHue
€ro CBOMCTB)»

31

A3zoTHas KHuCJoTa, eé
¢buznueckue u
XUMHYECKHE CBOMCTBA

32

Hcnonb3zoBanue
HUTPATOB U COJIEH
AMMOHMUS B KAYECCTBEC
MUHEPAJIBbHBIX
yA0OpeHMiA.
XUMHUYECKOE
3arpsi3HEHNE
OKpYKaroIlEenl CpeJibl
COCTMHCHUSIMHU a30Ta

33

®docdop. Oxcua
docdopa (V) u
dhocdopnas kucnora,
dbuznveckue u
XUMHYECKHE
CBOICTBA, MOJYyYEHUE

34

Hcnonrs3oBanue
(docdaroB B kauecTBe
MUHEpaJIbHBIX
yIOOpEeHMIA.
3arpsi3HeHue
MIPUPOIHOM Cpeibl
dhocharamu

35

Yraepon,
pacrnpocTpaHeHuE B
npupojie, Gu3nIecKue
M XUMHUYECKHE
CBOICTBa

36

Oxcuppl yriaeposa, ux
¢buznyeckue u
XUMHYECKHE
CBOMCTBA.
OKOJIOTUYECKHUE
po0IeMbl, CBSI3aHHBIC
C OKCHJIOM yTJiepo/ia
(V)

37

VYronpHasa KUCIOTa U
eé coim

YpOKE COLIMAJIbHO
3HAYUMOU
uHpOpMaLnu —
00CyXIaTh,
BBICKA3bIBATh
MHEHHUE.
PopmMHUpoOBaHHE
YCTOWYHBOTO
yOEXKIEeHUS] TECHOTO
B3aUMOJICUCTBHUS
oO1ecTBa 1
TIPHUPOJIBI,
MTOHUMAHHUSI CHITBI
IPUPOJHBIX SBJICHUN
U TIPOIIECCOB,
3HAYCHUS
MIPHPOTHBIX
MIPOIIECCOB B JKU3HH
moxneii. Co3nanue
YCIOBUM 1A
dbopMupoBanus y
00yJaronmxcsi OCHOB
3KOJIOTUYECKOM
KYJIBTYPBI.
OO0bscHenue
B3alMOCBSI3U
noTpebHoCTEH
JIIOJICH 1 PKOHOMMKH,
npobiem
OTPaHUYEHHOCTH
PECYpPCOB.
dopMUpOBATH Y
0o0ydJaronuxcs
KYJIbTYpPY 37I0pOBOTO
u

Oe3omacHoro oopasa
xu3Hu. [ToOyxnate
oOyuarouxcs
coOmroaaTh Ha ypoKe
MPUHIIMIBI Y9eOHOM
TUCIUIUIMHBI U
CcaMOOpTaHu3aluN
IIpoextupoBats
CUTYaIluu 1
COOBITHS,
pa3BUBAIOIIHE
SMOIMOHATBHO-
[IEHHOCTHYIO cepy
oOyuarolerocs,

bubnuoreka [IOK
https://m.edso0.ru/00ad9ch2

817

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch2

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ch2

818

bu6mmorteka [IOK
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bubmuoreka [JOK
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8§22

bubmuoreka [JOK
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bu6mmoreka [JOK
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38

[IpakTtuyeckas pabora
Ne 4 o teme
"[lonyuenue
YTJIEKUCIIOTO Ta3a.
KauecTBenHnas
peaknus Ha KapOoHaT-
HoH"

39

[TepBoHayanbHbIE
MOHATHS 00
OPraHu4YeCKUX
BEIIECTBAX KaK O
COEIMHEHUSX

yriepoja

40

Kpemnwnii u ero
COCIMHEHUS

41

[IpakTnueckas pabora
Ne 5. Pemiernne
IKCIIEPUMEHTATBLHBIX
3a7a4 1o TeMe
«Baxknenmme
HEMETAJUIBI ¥ X
COEIMHEHUS

42

KonTtponbHas padoTa
Ne3 o Teme
«Baxneimue
HEMETaJUIBI U UX
COEIMHEHUS

43

Oo01mas
XapaKTEePUCTHKA
XUMHUYECKUX
3JIEMEHTOB —
METAJLJIOB.
Meramueckas CBs3b
U MeTaJUIM4ecKas
KpUCTAJUTMYECKas
peméTka. Ouzndeckue
CBOICTBA METAJIJIOB

44

XUMHYECKHUE CBOMCTBA
METaJlJIOB.
DNEKTPOXUMHUYECKUN
PAL HAIPSKECHU T
METAJUIOB

45

OO6mrue crmocoObl
MOJTyYCHHUST METAJLIOB.
CmunaBel. Beruucaenust
0 YpaBHCHUSIM
XUMUYECKUX PEaKIIHIA,
€CJIU OJUH U3

KYITYpY
MIEPEKUBAHUNA U
[IEHHOCTHBIC
OpHUEHTAIH peOeHKa
DopMUpOBaTh y
00yJaronuxcs
KYJIBTYPY 370POBOTO
u

6e3omacHoro obpasa
KUZHH
PopMHpOBaTh y
00yJaronuxcs
IrpakIaHCKOM
MO3UITUH,
CIIOCOOHOCTH K
TPYAY Y )KU3HU B
YCIIOBUSAX
COBPEMEHHOTO MHpa.
OpraHu30BbIBATH JIA
00yJaronuxcs
CUTYyallMil KOHTPOJIA
Y OIICHKH,
CaMOOTIEHKH (KaK
y4eOHBIX
NOCTHKEHUN
OTMETKaMH, TaK U
MODAJIBHBIX,
HPABCTBEHHBIX,
rpaXKJaHCKUX
MTOCTYIIKOB).
Opranu3oBbIBaTh B
paMKax ypoka
MOOUIPEHNE
y4eOHOM/COInaIbHOM
YCIIETHOCTH U
MPOSIBIICHUH
AKTUBHOM
YKU3HEHHOU MO3ULIUU
oOyuaronuxcs,
[IpumensTh Ha ypoke
UHTEPaKTUBHbBIC
(dopMBbI pabOTHI €
00y4aronuMucs:
rpymmnoBas paboTa
wim paboTa B mapax,
KOTOpBIE yuaT
oOyuarouxcs
KOMaHJHOU padoTe u
B3aWMOJIEVCTBHIO C

JIPYrUMH

823
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pEeareHToB COJEPKUT
IIPUMECH

[lonatne o xoppo3uu

46
METAaJJIOB

47 | lllemoyHble METAILIBI
Oxcuapl u

48 | THIPOKCHUIBI HATPHUS U
KaJus
Illenoyno3eMeNnbHBIE

49 | MeraiuIBl — KaAbLUH U
Maraui

50 Baxneimme
COEIMHEHUS KaJIbI[Us
O06o0menue u

51 | cucremaruzamus
3HAHUI
KécTtkocTh BOABI ©

52 | ciocoObI eé
yCTpaHCHUS
[IpakTueckas pabora
Ne 6 o  Teme

53 | ")KécrkocTe BOIBI H
METOIBI eé
ycTpaHeHus"

54 | Anmromunuii
AmdoTtepHbIe

55 | cBolictBa oOKcuma Wu
THUAPOKCH]IA

56 | XKexaeso
OKcHpl, THIPOKCHUIBI

57 | u comu xene3a (II) u
xenesa (1)
O06006111EHNE u

58 | cucremaTu3anus
3HAHUM
[IpakTudeckas pabota
Ne 7. Pemenue
AKCIIEPUMEHTATBHBIX

59 | 3amau o TEME
«Baxxneime
METAJIIbI u 70,9

COCAMHCHU A

00yJaroIuMucs;
MIPHUBJICKATH
BHUMaHUE
oOyuaronuxcs K
[IEHHOCTHOMY
ACTICKTy U3Y9aeMBbIX
Ha YpOKE SIBJICHUH,
MMOHSATHUH,

IPHEMOB
OpPTraHW30BHIBATH
paboty
00yJaronuxcs ¢
COIMATBHO
3HAYUMOU
uH(popmMaluen no
MIOBOJAY IIOJIy4aeMOU
Ha

YPOKE COIHAIEHO
3HAYUMOU
uHpopMauu —
00CyXaTh,
BBICKA3bIBATh
MHEHHUE.
dopmMupoBaHHE
YCTOWYUBOTO
yOEXIeHUS TECHOTO
B3aUMOICUCTBUA
oOmecTBa u
IPUPOJIbI,
MOHUMAaHHUSI CUJIBI
MPUPOIHBIX SBICHUI
U TIPOIIECCOB,
3HAYEHUS
MPUPOTHBIX
MIPOLIECCOB B JKU3HU
moaen. Co3manue
YCIIOBH 17151
dbopmMupoBanus y
00y4arouxcst OCHOB
9KOJIOTHYECKOM
KYJIBTYPBI.
OO0bscHeHue
B3aMMOCBSI3U
noTpedHoCTEN
JIIOJIeN 1 SKOHOMMKH,
npobiem
OTPaHUYEHHOCTH
pPECYpPCOB.
dopMUpOBaTh y
oOyuaronuxcs
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Breraucnenus o
ypaBHEHUSIM
XUMHUYECKUX PEaKUUi,
eclin OJIUH u3
peareHTOB  JaH B
60 | u30bBITKE AN
COJICPXKUT  MPUMECH.
Breraucnenus
MaccoBOit JIOJI
BBIXOJIA MPOAYKTa
peakiumn
O06o00menue 51
61 | cucremarn3amusa
3HAHUI
KontponrsHas pabota
N4 1o TEeMEe
62 | «Baxueiimme
METaJIJIbI u X
COEIMHEHUS
BemectBa n
63 | MaTepnaiet B
MOBCEIHEBHOMN KU3HH
yeJioBeKa
Xumudgeckoe
64 | 3arps3HEHUE
OKpYKarolen cpeibl
Ponb XUMHHA B
65 | Pemennu
DKOJIOTHYECKUX
npooieM
Pe3epBHbIit YPOK.
66 O0o001menue u
CHCTEMAaTH3alH
3HAHHHI
Pe3epBHbIit YPOK.
67 O06o001enue u
CHCTEMATHU3aLIH
3HAHUI
PesepBHBII YPOK.
68 O06o06mcHNe u
CHCTEMAaTHU3alIH
3HAHUM

KYJIbTYPY 3JJ0POBOTO
51

Oe3omacHOTO 00pasa
xu3HU. [ToOyxnath
oOyJaronuxcs
coOroaaTh Ha ypoke
NPUHIUIEI Y9eOHOH
JUCLMILIAHEL U
caMOOpraHu3aIun
Co3znanue ycioBuii
JUISt

dopMupoBaHus y
00yJaronmxcsi OCHOB
9KOJIOTHISCKOM
KYJIBTYPHI.
OObsacHeHUE
B3aNMOCBSI3U
noTpedbHoCcTEN
JIIOJICH 1 DKOHOMMKH,
npobem
OTPaHUYCHHOCTH
pecypcoB.
dopMHpOBaTh y
00ydJaronuxcs
KYJITbTYpY 3JI0pOBOTO
1 6e30MacHOTO
00paza KU3HHU.
Bocruranune
MMO3UTUBHOTO
OTHOIIICHHUSI K CTPaHE
Y TOCY/IapCTBY,
JKeJnaHus ObITh
JOCTOMHBIM
rpakIaHUHOM.
Bocnuranme
YBXXUTEILHOTO
OTHOIIICHHUS K CTpaHe,
Mamoi Ponune,
TOPJIOCTH 32
JOCTHIKEHHS U
yCIIeXU B UCTOPUH
PoauHebl.
HNuaununuposars u
MOIJIEP>KUBATh
HCCIIEIOBATENBCKYIO
JIeATEIIbHOCTh
oOyuaronuxcs B
pamKax peanu3anuu
AMU
WHAUBUAYAIbHBIX U
TPYIIIOBBIX
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UCCIIEIOBATENLCKUX
IPOEKTOB, YTO JaCT
oOyJaromumcs
BO3MOKHOCTb
PHOOPECTH HABBIK
CaMOCTOSITEIILHOTO
pemeHus
TEOPETUYECKOMN
npoOIIeMBl,
PasBuBath y
00yJaronuxcs
MI03HABATEIBHYIO
AKTUBHOCTb,
CaMOCTOSATENBHOCTB,
WHUIUATHUBY,
TBOpYECKHE
CIIOCOOHOCTH

Bcero

68

5. TIPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

8 knacc

OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBbBI

Kon
NPoBePsIEMOro
pe3yJbTara

IIpoBepsieMble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Ilo Teme: ((HepBOHa‘IaJ'IBHBIe XUMHWYCCKUEC MTOHATHUA»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHITHI: aTOM, MOJEKYya,
XMUMHYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpOAHASE U HEOJAHOPOHAsS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBasi A0JIsI XUMHUECKOTO AJIEMEHTA B COCIUHEHHUH, MOJISIPHBIN 00BEM,
XUMHYECKas peakuus, KiaccuUKalus peaklUui: peakiuu COeIuHEHUS,
peakUuy pPa3NIoKEHUs, peaklUyd 3aMelIeHMs], PeaKkIuu OOMEeHa, 3K30- U
SHAOTEPMUYECKUE PpEeaKIMM, TeIoBOW JPQPEeKT peakuuu, pacTBop,
MaccoBasi 10JIsl BellecTBa (IPOIEHTHAsI KOHIIEHTPAIlHs) B pacTBOPE

1.2

HIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH |
IMPUMCHATD OTHU IIOHATHA IIPU OITMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

UCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY JJISl COCTaBIeHHsI (POPMYIT BEIIECTB
Y YPAaBHEHHUI XUMHUYECKUX PEaAKIINil

1.4

pPaCKpbIBaTb CMBICJI 3aKOHOB COXPAaHCHHA MACChbl BCHICCTB, IIOCTOAHCTBA
COCTaBd, aTOMHO-MOJICKYIISIDHOT'O YYCHH, 3AKOHA ABOFB.I[pO

1.5

ONpCaACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IH8.pHBIX COCAMHCHUAX

1.6

KIacCU(UIMPOBATh XUMHUYECKHE peakiuuu (1o 4YHcIay |
Y4YaCTBYIOIIIUX B PEAKIMH BEIECTB, 10 TEIIIOBOMY 3D (DEKTY)

COCTaBy

1.7

BBIUHUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYIO H MOJIAPHYIO MACChI BCIICCTB

1.8

BBIUMCIIATh MAaCCOBYIO JIOJIFO XHMHYECKOTO OJJIEMEHTa 10 (opmyrie
COEIMHEHUS,

1.9

BBIYUCIISITh MACCOBYIO TOJIKO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh E€CTECTBEHHOHAYYHBIE METOJAbl TO3HAHUS — HaOJIIONCHNE,
U3MEpPEHHUE, MOJIETMPOBAHHUE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH)

ITo Teme: «BaxHelue IpeICcTaBUTEIM HEOPraHUYECKUX BEIECTBY

2.1

PaCKpbBIBATL CMBICII OCHOBHBIX XHMHWYCCKUX MMOHSTHM: OKCHJ, KHCJIOTa,
OCHOBaHHCE, COJIb

2.2

ONIPENEATh TNPHHAMICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJlaccy
coenuHeHui mo popmynam

2.3

KJIaCCH(HUIIMPOBATH HEOPTaHNYECKHE BEIIESCTBA

2.4

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHUE CBOWMCTBA BEILECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPXKAAsl ONMCAHUE ITPUMEPAMHU MOJIEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEaAKLIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O
COCTaBa, BO3MOXHOCTHM IIPOTEKaHHsI XHMHMYECKUX IPEBPALIECHUA B
Pa3JINYHBIX YCIOBHSIX

2.6

CJIEZIOBATH TIPABUJIAM ITOJIB30BAHUS XUMUYECKON TIOCYION U JTAO0PaTOPHBIM
o0opynoBaHuEeM, a TakK)Ke TpaBHJIaM OOpalIeHWs] C BEIIECTBAMH B
COOTBETCTBUHN C HHCTPYKOUAMU 10 BBITIOJIHEHU RO na60paTopHHx
XHUMHYECKHUX OIBITOB I10 ITOJIYYEHUIO H COOMPAHHIO Ta3000pa3HbBIX BEIICCTB
(BosopoJia M KHCIIOPOJIa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM
MAacCOBOM J0JIed pacTBOPEHHOIO BEHIECTBA, IJIAHUPOBATH M MPOBOAHUTH
XHUMHYECKHE DKCIICPUMEHTBI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TOMOIIBI0 HHAMKATOPOB (JTakMyc, (peHoadTaIenH, METHIOpaHX 1

JIPyrue)

2.7

MIPOBOAMTH PACUETHI IO YPAaBHEHUIO XUMHUUYECKOM peakiuu

ITo Teme: «Ilepronnueckuii 3akoH u [leproanyueckas cucreMa XMuMUYECKUX
anementoB JI. M. MenneneeBa. CtpoeHne aTtoMoB. XUMHUYECKasi CBS3b.
OKHCIIUTETEHO-BOCCTAHOBUTEIILHBIE PEAKITUN

3.1

pacKpreiBaTb CMBICII OCHOBHBIX XHMHYECKHUX MTOHSATHUM: AP0 aToMma,
3J'I€KTpOHHBII>1 () ()% aTOMa, aTOMHas 0p6I/ITaJ'IB, paanyc aroMa, XuMHUUYCCKasa
CBA3b, IoJIsApHaA u HCTIOJIApHAaA KOBaJICHTHAas CBA3b,
OJICKTPOOTPUIATCIIbHOCTh, HOHHAA CBsA3b, MOH, KaTHUOH, aHHWOH, CTCIICHb
OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTb XUMHNYCCKUEC DJICMCHTHI

33

ONKCBHIBaTh M XapakTepu3oBarh TaOmuuHyro ¢opmy [lepuoandeckoii
CHCTEMBbl XMMHYECKHX OJIEMEHTOB: pa3Jin4yaTh MOHITHS «IJIABHAs
noarpymnmna (Arpynmna)» u «nobounas noarpymnmna (brpymma)y», «mansie» u
«0O0JIBIIINEY TICPUOTBI

34

packpeiBath cmbicn Ilepmogmueckoro 3akoHa JI.M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUUYECKHUX IEMEHTOB OT UX NOJIOKEHUs B [lepuoanyeckont cucreme

3.5

COOTHOCHUTD O603Ha‘-ICHI/I${, KOTOPBIC UMCHOTCS B Ta6n1/1ue ((HepI/IOI[I/I"IeCKaH
CUCTCMAa XHUMHUYCCKUX JJICMCHTOB I[I/I MeHpeneeBay C 4YHCIOBBIMU
XapaKTCPpUCTUKAMU CTPOCHHUA aTOMOB XUMHUUYCCKHX 3JICMCHTOB (COCTaB )51
3apsaa Aapa, o6mee YUCJIO JJICKTPOHOB W pacClpeACICHUE UX 110
QJICKTPOHHBIM CJ'IOHM)

3.6

ONPCACIIATE CTCIICHb OKUCJIICHUA DJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONpCACIIATL BHUI XHMHUYECKON CBS3H (KOBaJ'IeHTHaH n I/IOHHaﬂ) B
HCOPraHNMYCCKUX COCAUHCHUAX




9 kiaacc

Kon
NpOoBeEPsIeMOro
pe3yJabTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTATBI 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOT'O oﬁmero 06pa30BaHI/IH

1

[1o Teme: «BemiecTBo U XUMHUYECKas! PEAKIIUS

1.1

packpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKMX TOHSTHH: pacTBOp,
AJIEKTPOJIUTHI,  HEAIEKTPOIHUTHI, AIEKTPOJMTUYECKAS  JTUCCOIMALINS,
peakiuu HOHHOTrO OOMEHa, Karaju3arop, XWMUYECKOe paBHOBECHE,
oOpaTuMble 1 HeoOpaTUMBIC peaKlui, OKHCIUTEIIEHOBOCCTAHOBUTEIHHBIC
peaKIuu, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE,
aJIoTponus, aMpOTEPHOCTh, XUMUYECKast CBSI3b (KOBAJICHTHAs, MOHHAS,
METAJNTMYeCKasi), KpUCTaJUIMUecKass pemérka, CIUIaBbl, CKOPOCThb
XUMHUUYECKON peaKIun

1.2

HWIUTIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XWMHYCCKUX MOHATHH W
IMPUMCHSATD OTH IIOHATHUS ITPHU OITMCAHHUU BEIICCTB U UX npeBpameHMﬁ

1.3

COCTaBIIATh YpPAaBHEHUS OHIEKTPOJIUTHYECKOM TUCCOLMALMU  KHUCIOT,
LIEJI0Y€EHN U COJIEH, TTOTHBIE U COKPAILEHHBIE YPAaBHEHHUSI PEAKIIMI HOHHOTO
oOMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MIOCPEJICTBOM COCTABJICHHUS AJIEKTPOHHOTO OalaHca 3THUX peakiuil

1.5

MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XMMUYECKON pEeaKuu

Ilo temam: «Hemeramnsl W HUX CcOeOMHEHHUSI» HU «MeTamibl U HX
COEIMHEHUI»

2.1

XapaKTepru30BaTh (OMHUCHIBATh) OOMME M CHEHUPUICCKUEC XUMHUYCCKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkKIasi OINHCAHUE
MpUMepaMU MOJIEKYJISPHBIX M HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIUM

2.2

COCTAaBJISITb YpPAaBHCHUS peaKHHﬁ, IOATBEPXKAAIONINX CYHICCTBOBAHHUC
TeHETHYCSCKOM CBSI3U MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOIrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBHCHMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAaHUA XHUMHUYCCKHUX npeBpameHHﬁ B PAa3JIMYHBIX
YCIIOBUAX

2.4

CIIeZIOBaTh  IpaBHJIaM  TIOJB30BaHUS ~ XUMHUYECKOM  mocyiod U
nabopatopHeiM 000pyAOBaHHMEM, a TakkKe TMpaBuUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSIMH TIO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYyYEHUIO U COOMpAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIIIEKUCIIOTO ra3a)

2.5

IPOBOMUTH  pEaKIMH, MOATBEP)KIAIONINE  KA4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHI-, OpOMHUL,
uoauJ, kKapooHart, ¢ocdar, CUIUKAT, Cyabdar, THIPOKCUIUOHBI, KATHOHBI
aMMOHUS, MOHBI HM3YYEHHBIX METaJIOB, NPHCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB

ITo Teme: «XUMHS U OKpYKAIOILLIAsl cCpeaay

3.1

pacKkpbIBaTh CMBICT OCHOBHBIX xumudeckux mnonatuid: [1JIK Bemectsa;
KOppO3Usl METAJIJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NEATEIbHOCTH — aHAIU3
U CHHTC3, CpAaBHCHUC, 0606H_[CHI/IC, CUCTCEMATU3alllu0, BBIABIICHUC
IIPUINHHO-CJICACTBCHHBIX CBsI3eM — IIId N3Y4YCHUA CBOIMCTB BEIIECTB U




XMMHMUYECKUX pPEaKUUil; EeCTECTBEHHOHAyYHbIE€ METOJbl IIO3HAHUSA —
HaOMIoeHNEe, M3MEPEeHUE, MOJCITHUPOBAHUE, SKCIEPUMEHT (peajbHBId U
MBICJIEHHBIH )




8 kiacce

6. IPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJIBHBIC XUMHUYCCKHUC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XuMuM B )KU3HH YeIOBEKAa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. du3nyeckrue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsarue o METOAax IIO3HaHUA B XHUMHUU. Yucteie BeI€CTBaAa U CMECCH. CrocoOsbl
pa3iesieHus: cMecen

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 3IeMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U croKHBIE BEMIeCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE

1.4

Xumunueckass (opmyna. BaneHTHOCTh aroMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH
MOCTOSIHCTBA coCTaBa BemecTB. OTHOcUTeNnbHas aroMHasi Macca. OTHOCHUTEbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0Jsi XMMUYECKOTO 2JIEMEHTA B COCTUHEHUHT

1.5

KonuuectBo BemectBa. Monb. MossipHas Mmacca. B3anmMocCBsI3b KOJIMUECTBA, MACCHI
W 4YHCJIa CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacuérel mo dopmyrnaM XMMHYECKHUX
COCIMHEHU I

1.6

DuU3NYECKUe U XUMUYECKHUE SIBICHUS. XUMUYECKasl peakius U €€ MPU3HaAKHU. 3aKOH
COXpaHEHHUs] MacChl BEIIECTB. XHMHUYECKHe ypaBHeHms. Kriaccubukamms
XMMHUYECKHUX PEaAKIHi (coenHeHus, pa3JIoKEeHHs], 3aMelleHusl, 0OMeHa)

1.7

XUMUYECKUNA SKCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYIOH, C MpaBUIIAMU
paboThl B Taboparopun U mpuémMamu oOpamieHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM,
M3ydeHue U onucanue (GU3NYECKUX CBOWCTB 00pa3lOB HEOPraHMYECKUX BEUIECTB,
HaOmonenne gusnueckux (IJIaBJIeHUE BOCKA, TAasHHUE JIbJIa, pacTHUpPaHUE caxapa B
CTyIKe, KWUIIEHHE M KOHJEHCAlMsl BOJbI) M XUMHUYECKHUX (TOpEeHHE CBeYH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KHCIIOTOW) SIBICHUM,
HaOIOeHWe U ONMCaHWE TMPU3HAKOB TNPOTEKAHHUS XUMUYECKUX PpeaKIuil
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHON KHCIOTHI C XJIOpPHAOM Oapus,
paznoxenue ruapokcuna menu(ll) mpu HarpeBaHuM, B3aMMOJEWCTBUE jKeJe3a C
pactBopoM conu menu(Il), nzyuenne cnocoOoB pasneneHus cmeceld (C MOMOIIbIO
MarHura, (QWIBTPOBAaHUE, BBIMApUBAHUE, JUCTWILISALUSA, Xpomarorpadus),
MIPOBEJICHHE OYUCTKU MOBAPEHHON COJIM, HAONIOACHHE M OMHCAHHUE PEe3yJIbTaToB
MIPOBEJICHUS OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHMsI Macchl, CO3JaHUE
MoeJIel MOJICKYIT (IIIapOCTEPKHEBBIX )

Baxneiiue NpCACTABUTCIIM HCOPIraHNICCKUX BCHICCTB

2.1

Bo3znyx — cmech razos. CocraB Bo3ayxa. Kucinopona — 31eMeHT U IPOCTOe BEIIECTBO.
Haxoxaenue kucinoposa B mpupoie, Gu3nueckue 1 XMuMUIecKre CBOMCTBA (peakuu
ropenusi). Okcuapl. [Ipumenenue kuciaopoga. CrocoObl MOMy4eHHUS] KUCIOPOAa B
naboparopuu U npoMelieHHocTU. KpyroBopot kucinopona B mpuponae. O30H —
AIIOTPOTHAsI MOAU(UKALIMS KUCIIOPOIa

2.2

TennoBoii 3¢hexT XuMHUYeckoil peakuuu, TEPMOXMMUYECKHE ypaBHEHHUS, 9K30- U
SHJIOTEPMUYECKHE peakuuu. TOIuIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3IyXa,
yCUJIEHHE MTapHUKOBOTO 3¢ dekTa, pazpylieHrne 030HOBOTO CII0s
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Bomopon — snmemeHT M mpocToe BemiecTBO. HaxoxkaeHwe Bojopoma B IPUPOJE,
¢bur3rYecKre U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI moydeHus. KucimoTel u
coJn

2.4

MomnsipHblit 00bEM ra3zoB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBorcTBa BoJbl. Bona kak pactBopurens. PactBopbl. HacklieHHsie 1
HEHACBHIIIEHHbIE pacTBOpbl. PacTtBopumoOcTh BemiectB B Boae. MaccoBas J0Jist




BEILECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poisib pacTBOpOB B
IpUpOJIE U B KU3HU uyesoBeka. KpyroBopoT Boabl B IpUpoJE. 3arps3HEHHE
IpUpoAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukamuss Heopranmueckux coeaumnenuid. Oxcuabl.  Kiaccudukarus
OKCHJOB:  coieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) W
HeconeoOpasyromue. Homenknarypa oxcuzoB. QDuU3MUECKHEe W XUMHUUYECKHUE
cBOMCTBA OKCUIOB. [lonyyeHne okcuaoB

2.7

OcHoBanwms. Kiaccuukanus ocHOBaHMIA: MIETOYM U HEPACTBOPUMEBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. PU3HYECKHME M XMMHYECKHE CBOWCTBA OCHOBAHUIA.
[Tonydyenune oCHOBaHUI

2.8

Kucnotel. Knaccudukarmus kucinor. Homenknarypa kucinoT. ®Pusnueckue Hu
XUMHYECKHE CBoOicTBa KHCIOT. Psang axruBHOcTM MerammioB H.H. bekertona.
[TonyyeHnue KuCIOT

2.9

Comun. Homenkmatypa coneil. ®u3nvecKne M XUMHUYECKHE CBOWCTBA COJICH.
[Tony4yenue conen

2.10

I'enernueckas cBI3b MCXKIY KilaCCaMU HCOPraHNMYCCKUX COGI[I/IHGHI/IfI

2.11

XVUMHUYECKUH IKCTICPUMEHT: Ka4eCTBEHHOE OTPEJICIICHHIE COIeP KaHMs KHCIIOPO/ia B
BO3JyXe, MOYyYCHUE, COOMpaHKe, PacTiO3HABAaHNWE U U3YUYE€HHUE CBONCTB KHUCIOPO/a,
HaOJTIOIEHNE B3aUMOICHCTBHS BEIIECTB C KUCIIOPOJIOM U YCIIOBHS BOSHUKHOBEHUS U
MPEeKpaIeHUs TOpeHus (IoXkKapa), 03HAKOMIICHUE ¢ 00pa3IiaMy OKCHJIOB M OTIMCAHHE
WX CBOKCTB, MOJTydeHHUE, COOMpaHKe, paclio3HaBaHUE W U3yICHHE CBOMCTB BOIOPO/Ia
(ropenue), B3ammojercTBue Bojopona ¢ okcugom  memu(Il)  (BosmoxkHO
HCIIOIB30BaHNE BHUICOMATEPUAIIOB), HAOIIONEHEe 00pa3IoB BEIIECTB KOJIMYECTBOM
1 Mmomb, wuccnemoBaHWe OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPENEIEHHOW MACCOBOM J0JIeH
pacTBOPEHHOIO BEUIECTBAa, B3aUMOJCICTBHE BOIbI C MeTallaMd (HATpHUEM U
KamplueM) (BO3MOXKHO  HCIIOJIb30BAaHWUE  BHUICOMATEPHANIOB),  OMPEICIICHHE
PacTBOPOB KHUCIOT U IIEJI0YeH C MOMOIIbIO HHIANKATOPOB, UCCIEOBaHUE 00pa3IoB
HEOPraHMYECKHX BELIECTB PA3IMYHBIX KJIACCOB, HAOMIONCHHE U3MEHEHHS OKPaCKU
WHMKaTOPOB B PacTBOpax KHUCIOT U ILIEI0YeH, U3y4eHHEe B3aUMOICHCTBUS OKCHa
menu(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C METa/NIaMH, PEaKIIHi
HEUTpalu3aluy, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajuia IpYyr'uM U3 PacTBOpa COJIH, PELICHUE SKCIEPUMEHTAIbHbBIX 3a1a4 110 TeMe
«BaxxHe#me Kiacchl HEOPraHUYECKUX COCTUHECHHI»

Ilepuonuueckuii 3akoH u [lepuoanueckas cucreMa XuMudeckux 3nemMeHToB JI. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUUYECKasi CBsI3b. OKUCIUTENBHO -
BOCCTAHOBUTEJILHBIC PEAKIUU

3.1

[TepBbie MOMBITKK KIACCU(PUKAIIMU XUMHYECKHX 3JeMeHTOB. [loHsTHEe 0 rpymmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIbHbIE METAIIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOphle 0O0pa3yloT amM(pOTEepHBIE OKCHIBI U
TUJPOKCH]IBI

3.2

[lepuomnueckuii 3akoH. llepumonnueckas cucrema xumuudeckux viemeHToB J[U.
MenneneeBa. Kopotkonepuoanas u ainuHHONepuonHas ¢opmbl [leproamueckoit
cucremMbel xumuyeckux osmeMeHToB J[.M. Menneneesa. Ilepuoasl u rpymisl.
DU3NYECKUN CMBICII NTOPSAIKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIILI AJIEMEHTA
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Crpoenne aromoB. CocraB aToMHbIX siaep. M3orombl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JOYeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepuomnueckoin cucrembl .M. MengaeneeBa. XapakTepucTUKa XUMHUUYECKOTO
AJIEMEHTA MO €ro noJiokeHuro B Ilepuoanueckoit cucreme J1.M. Menaeneesa




3.4

3aKOHOMEPHOCTH  W3MEHEHHUs paauyca aTOMOB XUMHUYECKHUX  DJIEMEHTOB,
METaUNINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyIaM U NepuojaMm. 3Ha4eHUe
IIepnonnueckoro 3akoHa u lleproauueckol CUCTEMbI XUMUYECKHUX 3JIEMEHTOB AJIs
pa3BuTus Hayku U nnpaktuku. J[.M1. MenzeneeB — y4€Hbli U rpaskIaHUH

3.5

Xumuueckasi  cBs3b. KoBanmeHTHas  (MOJsipHAasT W HENOJISIpHAsl)  CBSI3b.
DIEKTPOOTPUILIATETLHOCTh XUMHUECKUX 1eMeHTOB. MloHHas CBs3b

3.6

Creneb  okuciacHHsA. OKHCIMTEIHHOBOCCTAHOBUTCIIHHEIC pCaKunu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHE 00pa30B BELECTB METAIJIOB U HEMETAJLJIOB,
B3aUMO/IEICTBHE I'MIPOKCH/IA LIMHKA C pACTBOPAMU KHUCIIOT U I1IE€JI0YEH, IpOBEACHNE
OTBITOB,  WUIIOCTPUPYIOUIUX  NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pas3ioKeHus, COSAMHEHNUS)

KJaccC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BeniectBo u xumuueckas peakius. [lopropenue

1.1

[lepnonnueckuit 3akoH. Ilepuoauyeckas cucremMa XMMHYECKMX ieMeHToB [I.U.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOJOB, KaIHs, KaJbIUs U UX COEIMHEHUI
B COOTBETCTBHH C ITOJIOKEHUEM NIEMEHTOB B [leproanueckoii cucteMe U CTPOEHUEM
MX aTOMOB

1.2

CrpoeHue BeecTBa: BUAbl XUMHUYECKON CBSI3U. THUIBI KPUCTAINYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOW PEIIETKH U BUAA
xuMuyeckoil cBsa3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEILECTB
(MexayHapoaHas U TpUBHAJIbHAsA). XMMHUUYECKHE CBOICTBA BEIIECTB, OTHOCAILIUXCS
K Ppa3JInYHbIM KJIACCaM HEOPraHMYECKUX COCAMHECHUN, TCHETUYECKash CBA3b
HEOPraHMYECKHUX BEIIECTB

1.3

Knaccudukaius XxuMUYECKUX peakuil MO pa3iMyHbIM MpU3HAKaM (IO YUCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKIHMH BELIECTB, IO TEIUIOBOMY J3(PQeKTy, o
W3MEHEHHUIO CTENEeHEeH OKHCIIEHUsI XMMHUYECKUX AJIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTaiau3aTopa). DK30- U 3HJOTEPMUUYECKHUE PEaKIUU, TEPMOXUMUYECKUE
ypaBHeHus. [oHsTHE O CKOPOCTU XUMUYECKON PeaKIuu

1.4

[Tonsitne 00 0OpaTMMBIX M HEOOPAaTUMBIX XHMHUYECKUX peakiusax. [lonsrue o
TOMOTEHHBIX U TeTEPOTEHHBIX peakuusax. [loHsATHE O XMMHUYECKOM pPaBHOBECHUHU.
@DakTophl, BIUAIOLNIME HA CKOPOCTh XHUMHYECKOM pEAaKIUU U MOJIOKECHUE
XMUMHYECKOTO PAaBHOBECHS

1.5

OKXHCIUTEIIBHO-BOCCTAHOBUTEIILHBIE pCaKuuu, 3JI€KTpOHHBII71 banaHC
OKHCIIMTEILHO-BOCCTAaHOBUTEIBHOMU PCaKIU. CocraBieHue ypaBHeHI/Iﬁ
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_lI/Iﬁ C HCIIOJIB30BAHUEM METOJa
QJICKTPOHHOT'O OanaHca

1.6

TeOpI/IH 3JICKTpOJ'IPITPI‘-ICCKOI>i JUCCOoanu. 9J'ICKTpOJ'II/ITBI U  HEIJICKTPOJIUTHI.
KaTI/IOHLI, aHHOHBI. MeXaHH3M OHCCOIMAIlUM BEIIECTB C pa3jiIniHbIMU BUJaAMU
XUMHU4YecKkol cBs3u. CTeIeHb JAUCCoranu. CunbHbIC M clla0Oble AJICKTPOJIUTHI.
Peakuun woHHOrO oOmeHa. YcloBus MMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MeHa,
IIOJIHBIC H COKpaH_IéHHBIe HOHHBIC YpaBHCHUSA peaKHHﬁ. CaoiicTBa KHUCJIOT,
OCHOBAHMI U COJICH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ JAUCCoanu.
KauecTBeHnnsbie pCaKkr Ha HOHBI. Ilonsatue o TUAPOJIN3C colieit

1.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMJICHHC C MOACIAMU KPUCTAINYCCKUX
peHléTOK HCOPraHNM4YCCKUX BCUICCTB — MCTAJUIOB 1 HCMCTAJJIOB (rpa(bHTa u aJ'IMa3a),




CIIOKHBIX BEILECTB (XJIOpHUJA HATpusl); HUCCIEAOBAHHUE 3aBUCUMOCTH CKOPOCTH
XMUMUYECKON peakiuu OT BO3ACHCTBUS Ppa3IMUHBIX (PAKTOPOB; HCCIICIOBAHHE
ANIEKTPONPOBOJHOCTH PAaCTBOPOB BEIIECTB, Ipoliecca JUCCOLUALMM KUCIOT,
uiesiouel U cojiedl (BO3MOXKHO HCIOJIb30BaHME BMJIEOMATEPUAJIOB); MPOBEICHUE
OTBITOB, WJUIIOCTPUPYIOLIMX HPU3HAKW NPOTEKAHMSI peakUuil MOHHOrO OOMeHa
(oOpazoBanme oOcajaka, BBIACICHUE Ta3a, o0Opa3oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peaklMy pa3jokKEHUs, COCTMHEHUS); paclO3HABaHHE HEOPraHUYECKUX
BEIICCTB C IIOMOIIBIO Ka4y€CTBCHHBIX peaKuHﬁ Ha HOHBI; peIICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux COCINHCHUA

2.1

OO01as xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CrpoeHue U (U3HUECKHE CBOWCTBA TMPOCTHIX BEIIECTB —
rajoreHoB. XWMHUYECKHE CBOWCTBA Ha TMpUMeEpe XJopa (B3aUMOJCUCTBUE C
MeTaJllaM{, HeMeTaUlaMH, mienodyamu). Xioposoaopoa. ConsHas KHCIOTa,
XUMHYECKHE CBOWCTBA, TNOJy4YeHUEe, mpumeHeHue. JleiictBue xjmopa U
XJIOPOBOJIOPOJa HAa OPTraHU3M YeJloBeKa. BaxkHeire XIopuasl U UX HaX0KICHUE B
IpUpoie

2.2

O6mas xapakrepucTtuka 3neMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue u (U3NYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJa U cepbl. AJUIOTPOINHbIE MOIU(UKALIMU KUCIOPOJa U CEpPHI.
Xumunyeckue cBoiicta cepbl. CepoBOJ0OPO, CTpoeHHE, (PU3NUecKUe U XUMUYECKUE
cBoiicTBa. OKCHIBI Cephl KaK MPEICTaBUTENH KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa,
(dbu3UYecCKre U XUMHUYECKHUE CBOMCTBA (0OIIHe KaK MPEICTaBUTEINS Kilacca KUCIOT U
cnenuduueckre). XUMUUYECKUE pPEaKlUy, JIeXKalllhe B OCHOBE MPOMBIILIEHHOTO
crocoba momydeHus: cepHoil KuciotThl. [Ipumenenune. Conau CEpHOM KHUCIOTHI,
KaueCTBEHHas peakiusi Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ cOeAMHEHUN B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKpYXKarollel cpelnbl COCAMHEHUSMHU CEepbl
(KUCIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
MIPEeIOTBPAIICHHS
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OO6mas xapakrepucTuka 3eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, pacClIpOCTpaHEeHUE B IPUPOJE, PU3NUECKUE
U XUMHUYecKHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, ero pU3n4ecKue
U XUMHUYECKHE CBOMCTBA, moiydeHue u npumeHeHue. Coiam aMMOHHS, HUX
¢busznueckue U XMMUYECKUE CBOWCTBA, MpuMeHeHue. KaduecTBeHHas peakuusi Ha
MOHBl aMMOHHA. A30THas KHUCIIOTa, €€ mMoiydeHue, (U3MUecKue M XUMHYECKHe
cBoiicTBa (00IIME Kak TpPEACTaBUTENs Klacca KHCIOT U creuuduyeckue).
Hcnonb30BaHue HUTPATOB U COJICH aMMOHUS B KAUY€CTBE MUHEPAIbHBIX yIOOpEHUH.
XUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOIIEH Cpebl COSTUHEHUSIMH a30Ta (KHUCIOTHBIE
JIOXK M, 3arpsiI3HEHUE BO3TyXa, TOYBHI U BOJOEMOB)

2.4

®ocdop, amnorponHsie Moaupukanuu (ocdopa, puzMUecKue U XUMHUUYECKHUE
coiictBa. Oxenp pocdopa(V) u pochopHas kucnora, puznyeckrue 1 XUMHUUECKUE
cBOMicTBa, mnonydyeHue. Mcmonp3oBaHue ¢ocdartoB B KauecTBE MHHEPAIbHBIX
ynoopeHuit

2.5

OOmas xapakrepucTuka aneMeHToB [VA-rpynnbl. Oco6eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHHs. YIIepoJ, aUIOTPONHbIE MOAU(DUKAINH,
pacrpocTpaHeHue B MpHpoJe, GU3NYecKre U XUMUYECKUEe CBOMCTBA. AJCOPOIIHSL.
Kpyrosopor ymiepoga B mnpupoge. Okcuabl ymiepoaa, ux (Qusnueckue u
XMMHMUYECKHE CBOMCTBA, IEMCTBUE HA )KUBbIE OPraHU3MBbI, IOJY4EHHE U IPUMEHEHUE.




DKOJIOTUYECKUE TPOOIEeMBI, CBsi3aHHbIE ¢ oOkcujaoMm yriaepoaa(lV); rumotesa
100aIbHOTO MOTEIJICHUS KIIMMAara; TMapHUKOBBIN 3P ¢eKT. YroabHast KUCioTa U eé
CONM, WX (HU3MUECKHE U XHMHUYECKHE CBOICTBA, MOJyYE€HHE M IPUMEHEHHE.
KauecTBeHnas peakuusi Ha KapOoHaT-HOHBI. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUICHHOCTH U CEITbCKOM XO3SICTBE

2.6

[lepBoHauanpHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSX
yrepoza (MeTaH, 3TaH, ATUJIEH, alleTUJIEH, ITaHOJI, INIMLEPUH, YKCYCHAsl KUCII0TA).
Wx cocra u xumuueckoe ctpoeHue. [lonarrue o 6M010rnuecky BaXKHbIX BEIIECTBAX:
KHUpax, Oenmkax, yIIeBoJaXx — M UX pOJIM B JKU3HU 4YellOBeKa. MarepualibHOe
€/IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COEIUHEHUN

2.7

Kpemuuii, ero ¢usznueckue u XUMHUYECKUE CBOMCTBA, MOJIY4YEHHE U MPUMEHEHHUE.
Coenunenus kpeMHus B mpupoje. OOmiue npencrasieHus 06 okcuae kpeMuusa(1V)
n KpeMHHEBOM kucinoTte. CHiIMKaThl, UX MCHOJIb30BAaHUE B OBITY, MEAMIIMHE,
MIPOMBILIUIEHHOCTH. BakHEHIMe CTpOUTENbHBIE MaTepHallbl: KepaMHUKa, CTEKIIO,
eMeHT, OeToH, xene300eToH. [Ipobrmembl  6Ge30MacHOTO  MCHOJIB30BAHMS
CTPOUTENbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM KU3HU

2.8

XVWMHAYECKUH OKCIEPUMEHT: H3y4eHHE OOpasloB HEOPraHWYECKUX BEIISCTB,
CBOMCTB COJIIHOW KHCJIOTBI; MTPOBEIECHUE KAYECTBEHHBIX PEAKIIMI Ha XJIOPHUI-HOHbI
)51 Ha6J'[IO)IeHI/Ie IMPU3HAKOB HNX NPOTCKAHUA; OIIBITBI, OTpaKArOIINC (1)I/ISI/I'-ICCKI/IG n
XHMMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHUU (BO3MOXHO HCIIOJIB30BAaHUE
BHJIEOMATEPUAJIOB); O3HAKOMJIEHHE C OO0pa3laMu XJIOPHAOB (TaJOreHHUI0B);
O3HAKOMJICHHE ¢ 00pa3IaMu cephl U e€ COeNMHEHUSIMHU (BO3MOXKHO HCIIOJIh30BaHUE
BHICOMATEPHUAIOB); HAOIIONCHHUE Tpollecca OOyIIIMBaHUS caxapa IMOJ JICUCTBHUEM
KOHILICHTPUPOBAaHHOW  CEPHOM  KHUCIOThI; H3YyYEHHE XUMHYECKHX CBOMCTB
paz0aBIeHHON CEPHOM KUCIIOTHI, TPOBEICHNE KaueCTBEHHOM peakinu Ha CyIb(har-
MOH M HaOmIofeHue Mpu3Haka €€ MPOTEeKaHUs; O3HAKOMJICHHE C (PU3UUECKUMU
cBoMicTBaMH a3o0Ta, ¢ochopa M WX COCIUHEHHUU (BO3MOXKHO MCIOJIb30BaHHE
BHICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (PochOpHBIX yaoOpeHui; moaydeHue,
coOupaHue, pacro3HaBaHHE€ ¢ U3yYEHHE CBOWCTB aMMHUaka; MpOBeICHUE
KaueCTBEHHBIX Peakuil Ha HOH aMMOHUS U pocdar-nuoH U u3yyeHne MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTBHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHNE BUJICOMATEPUAIIOB); U3yueHue Mojienei
KPUCTAJUNIMYECKUX pPEIETOK anmasza, rpadura, ¢ymuiepeHa; O3HAKOMJICHHE C
MPOLIECCOM  aJICOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPOICTBOM MPOTHBOras3a; MoJydeHHe, cOOMpaHue, pacro3HaBaHHE U U3yYCHHE
CBOICTB YITICKMCIIOTO rasa; MpOBEJCHUE KAaYeCTBEHHBIX PEaKIMil Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3y4YeHHE T[PU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIKEH CUIIMKATHOM MPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTANIBHBIX 337124
1o TeMe «BakHellne HeMeTauIbl M UX COCAMHEHUS

MeTtanisl 1 UX COCIUHEHUS

3.1

OOmras XxapakTepucTUKa XUMHUYECKUX DJIEMEHTOB — METAIJIOB Ha OCHOBAaHUU UX
nojoxenus B Ilepuonnueckoi cucreme xumuyeckux ameMmeHToB [[.M. Menneneesa
U cTpoeHust aToMoB. CTpoeHue MeTaioB. MeTtaminueckas CBsI3b U METAJNINYECKas
KPUCTAJITMYECKAsl PEIIETKA. DNEKTPOXUMUYECKUM Psi/i HAIPSKEHUN METaJJIOB

3.2

dusnueckue M XMMHUYECKHE CBOIicTBa MeraiioB. OOmue crnocoObl MOIyYeHHs
MeTayioB. [loHATHE O KOpPpO3MM METaJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT
koppo3uu. CrutaBbl (cTajb, YyryH, JIOPATIOMHUHMN, OpOH3a) M MX MpPUMEHEHHE B
OBbITY ¥ IPOMBIIIJICHHOCTH




3.3

lenouynsle Metaybl: mojoxeHue B [lepuoguueckoil cucTeMe XUMHUYECKUX
aeMeHToB JI.M. Menneneesa; CTpoeHHE MX aTOMOB; HAXOXKJIECHHUE B IPUPOJIE.
duznyeckue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKcuasl U
TUAPOKCHUIbI HAaTpUs U Kanus. [IpumMeHeHue nieIouHbIX METAJJIOB U UX COEIMHEHUN

3.4

[Ilero4HO3EMENBHBIE METAUIBI MAaTHAW 1 KaJdbLUi: NOJIOKeHHE B [lepuoamyeckoit
cucreme xumudeckux anemeHtoB J[[.M. MenneneeBa; CTpoeHHME HX aTOMOB;
HaxoXkaAeHue B npupoae. Du3nueckue 1 XMMUYECKHE CBOMCTBA MAarHUs U KaJIbIIMS.
Baxneiimue coenrHeHus Kajiplus (OKCHJ, TUAPOKCHU, coH). JKECTKOCTh BOJBI U
crocoObI €€ yCTpaHeHHUS

3.5

Amomunnid: nonoxeHue B Ilepuoanyeckoit cucreme XuMudeckux ieMeHTos .M.
MenneneeBa; CTpOCHHE aTOMa; HaXOXKACHNE B Ipupoae. Pusnueckrne U XuMUIECKUE
CBOMCTBa aJIFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA M THAPOKCH A ATFOMUHUS

3.6

Kenezo: nonoxxkenne B Ilepuogmueckoit cucreme XUMUYeckux snemeHToB [I.M.
MenieneeBa; CTpoeHuUE aToMa; HaX0XkAeHHe B ipupoje. Puznueckrue 1 XuMUYeCKue
cBoiicTBa »kene3a. Oxcuapl, ruapokcuasl u comu sxenesa(ll) m xenesa(Ill), ux
COCTaB, CBOMCTBA U IOJIyYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMi METaIOB H CIUIABOB, HX
(U3HYECKUMH CBOMCTBAMH; U3yUCHHUE PE3YIIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO
WCTIOJh30BaHUE BHUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJbI[US W HATPUs C BOJOW (BO3MOXHO WCIOJB30BAaHUE BHUICOMATECPHAIIOR);
WCCIIeIOBAaHUE CBOWMCTB JKECTKOM BOJBI, MpOIlEcca TOPEHUs )Kee3a B KHCIOPOje
(BO3MOXHO  WCIIOJIB30BAHWE  BHUJACOMATCPHANIOB);  NMPH3HAKOB  TPOTCKAHHS
KaueCTBEHHBIX PEaKIUi Ha MOHBI (MarHus, Kalblys, ATIOMUHHS, IUHKA, xeme3a(ll)
n xeneza(Ill), memu(Il); HaOmiomeHWe W OMHMCAHHWE MPOIECCOB OKPAIIWBAHMS
IUTAMEHU WOHAMH HaTpus, Kajuus ¥ Kaublus (BO3MOXKHO HCITOJIb30BaHUE
BHJICOMATEPUAIIOB); UCCIICIOBAHIE aM(POTEPHBIX CBOWCTB THAPOKCUIA ATFOMUHHUS U
THJIPOKCUIA [IMHKA; PelIeHHe SKCIIEPUMEHTAIBHBIX 3a1a4d mo Teme «BaxHeiimme
METaJLTBl U UX COCTUHCHUS

XUMHUS U OKpYyXKarolias cpeia

4.1

HogBeie matepuansl 1 TexHONOTHUU. BemecTBa u Marepuasl B IOBCEIHEBHOM )KU3HU
yenoBeka. XUMHUS U 310poBbe. be3omnacHoe ncnonp30BaHue BEUIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBasi moMoIIbs npu XUMUYECKUX 05KOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOH I'PAMOTHOCTU. XHUMHUYECKOE€ 3arps3HEHHE OKpYKarolen
cpensl [IJIK. Pone xumMum B pemieHuH sKojormyeckux mnpobiem. [IpupoaHbie
WCTOYHHUKHU YTJIEBOAOPOAOB (Yrojib, MPUPOAHBIM Ta3, HEe(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MMPOMBIIIJICHHOCTH

4.3

XuMHUYeCcKui SKCIICPUMCHT: H3Y4YCHUC 06p33HOB MaTcprajioB (CTCKJ'IO, CIIJIaBBbI
MCTAJJIOB, IIOJIMUMCPHBIC MaTepI/IaJIBI)




7. IPOBEPAEMBIE HA OI'D 110 XUMUWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMbBI OCHOBHOI'O

OBLIEI'O OBPA30OBAHMSA

Kon
NpoBePsSIEMOro
TpedoOBaHMs

IIpoBepsiemble TpeGoOBaHNs K NMPEeAMETHBIM pe3yabTaraM 0a30BOro
YPOBHSI 0OCBO€HHsI OCHOBHOI1 00pa30BaTe/ibHOIi MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O [I03HABAa€MOCTH SBJICHUM MpPHUPOJbl, MOHUMAHUE OOBEKTUBHOI
3HAYMMOCTH OCHOB XUMHUYECKOM HayKh Kak OOJIaCTH COBPEMEHHOIO
€CTeCTBO3HAHMUS, KOMIIOHEHTa oOOWell KyabTypbl M IpPaKTHYECKOU
JEeATEeIbHOCTH 4YEIOBEKAa B  YCIOBHUAX COBPEMEHHOro OOIIecTBa;
IIOHMMAHHE MECTa XUMHH CPEAM IPYIUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHWA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX H
TCOPECTUICCKUX METoaax HUCCICA0BaHUA BC€HOICCTB u N3y4CHUA
XUMHNYECKUX peaKHHﬁ; YMCHUC HCIIOJIb30BaTb MOIACIN IJId OOBSICHCHUS
CTPOCHHUA aTOMOB U MOJICKYII

1.3

0 cdepax mpodhecCHOHATBHON ACSITENBHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JOCTUIXCHUAX
XUMHYECKOH HAYKH, 4YTO IMO3BOJIUT 06y‘-IaIOHII/IMC$I paccMaTpruBaTb XUMHIO
Kak cdepy cBoelt Oyayuieil mpodeccruoHanbHON NESTENbHOCTH U CIIENaTh
OCO3HaHHBIN BEIOOP XUMHUH KaK MPO(PHUIHLHOTO MPEAMETa IPH MePeXo/ie Ha
YPOBEHB CpeHEro o01iero oopazoBaHms

Brnanenue cuctemMoil XUuMHYECKUX 3HAHUI U YMEHUE MPUMEHATH CUCTEMY
XMMHYECKHUX 3HaHUHU, KOTOpasi BKJIIOUAeT:

2.1

BaOKHEHIITNE XUMUYECKHUE TOHATHS: XUMUYECKHI 7IEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, POCTOE U CJIOXKHOE BEIECTBO, OJHOPOAHAS U HEOTHOPOAHAS
CMECh, OTHOCUTEIIbHBIE aTOMHasi M MOJIEKYJISpHAs MacChl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, OKCHJI, KHUCIIOTa,
OCHOBaHHE, COJIb (CpelHssi), XUMUUECcKas peakliys, peakiui COeTMHEeHN,
PEaKIU Pa3NIoKEHUs, PeaKlUu 3aMeIICHuUs, peakuuu oOMEHa, TeIIOBON
a¢dexT peakimu, 9K30- U SHAOTEPMUUYECKUE PEAKIIMU, PACTBOP, MAaCCOBas
JI0J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHHUH, MacCOBast JI0JI U IPOLIEHTHAsS
KOHIIEHTpAIIMsI BEIIECTBa B PACTBOPE, SAPO aToMa, IEKTPOHHBIM CIOM
aromMa, aToOMHas oOpOWTalb, paguyCc aroMa, BaJIGHTHOCTh, CTEINEHb
OKHCIICHHSI, XUMHUYECKasi CBS3b, AIIEKTPOOTPULIATEIIBHOCTh, MOJSIpHAs U
HEMoJIsIpHasi KOBAJIEHTHAs CBA3b, WOHHAs CBSA3b, METAIUIMYECKAsl CBS3b,
KpUCTaJUIMYecKass  pemérka (aTOMHas, HWOHHAasA, MeTaJUIMyecKas,
MOJICKYNIsipHasA), WOH, KAaTUOH, AaHUOH, OSIEKTPOIUT W HEIICKTPOJIHUT,
SNEKTPONIUTUYECKAs  JUCCOLMAINS,  pPEakUud  HOHHOTO  OOMEHa,
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE peaKIuu, OKHCITUTEIh u
BOCCTAHOBHTENb, OKUCIIEHHE W BOCCTAHOBIICHHUE, NIEKTPOIIN3, XUMUIECKOE
paBHOBecHE, 00paTuMbIe U HEOOPATHUMBIE PEAKIIMH, CKOPOCTh XUMHYECKOI
peaxkimu, kKaranusarop, [1/IK, kopposus MeTaios, CIiiaBbl

2.2

OCHOBOIIOJIATalOIIMe 3aKOHbBl XUMHM: 3aKOH COXpPAHEHMS MAaccChl,
nepuoguyeckui 3axkoH .M. MenzaeneeBa, 3ak0OH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTrajJpo

2.3

TCOpUn XUMUU: ATOMHO-MOJICKYJIApHas TCOpH, TCOpUA
BHeKTpOHHTquCKOﬁ AJUucconmuanumn

Brnanenne ocHOBaMU XUMUYECKOM T'paMOTHOCTH, BKJIFOYAIOIICH:




3.1

yYMEHHE MPABUIIBHO MCIIOJIb30BaTh U3yUCHHBIC BEIIECTBA U Marepuabl (B
TOM YHCJIC MHUHEpaJbHBIC YIOOPEHHUS, METAJIbl M CIUIaBbI, MPOIYKTHI
nepepabOTKU MPUPOTHBIX HCTOYHUKOB YITICBOAOPOIOB (YIVIst, IPHUPOTHOTO
ra3a, HeTr) B OBITY, CEIBCKOM XO35HCTBE, HA TPOU3BOJICTBE U IOHMMAaHUE
3HAYCHUS JKUPOB, OCIIKOB, YIICBOJIOB JUIS OpraHM3Ma YEJIOBEKa; YMCHHE
NPOTHO3UPOBATh BIIMSHUEC BEHICCTB M XHUMHYCCKHX MPOIECCOB Ha
OpraHM3M YeJIOBEKa M OKPYKAIOIIYIO IPUPOIHYIO CPEIY

3.2

YMEHHUE HHTEIPUPOBATh XUMHYECKHE 3HAHUS CO 3HAHUSAMHU JPYrUX
y4eOHBIX NPEIMETOB
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HaAJIM4YME OMbITa pabOThl C PA3IMYHBIMH MCTOYHHKAMU HH(OpMAIMU 110
XUMHM (HaydHas M HAay4dHO-NONYJsipHas JIMTeparypa, CIOBapH,
CIPAaBOYHHMKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTMBHO OIIEHMBaTh HH(OPMALMI0O O BELIECTBAX, HUX
MIPEBPALICHUAX U IPAKTHYECKOM IIPUMEHEHUHU U YMEHHUE UCII0JIb30BAaTh €€
JUIs pellleHrs y4eOHO-T03HABaTEIbHBIX 3334

Bragenne ocHOBaMM NOHATHIHOIO ammapara U CUMBOJIMYECKOTO SI3bIKa
XUMUH JJI COCTaBJICHUS (POPMYIT HEOPTAHHMYECKUX BEIIECTB, YPaBHCHUM
XUMHUYECKUX PEaKIuii; ocHoBaMu xumMudeckoil HomeHkmarypsl (IUPAC u
TPUBUAIBHOMN)

YMeHue OOBSICHATH CBsI3b MOJOXKEHHsS 3aeMeHTa B Ilepuoanyeckoit
CUCTEME C YUCIIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XUMUYECKHX
AJIEMEHTOB (COCTaB W 3apsAn sapa, oOIiee YHuCIo dSJIEKTPOHOB),
pacrpeneneHueM JJICKTPOHOB IO DHEPreTUYECKMM YPOBHSAM AaTOMOB
MIEPBBIX TPEX NMEPUOJOB, KaIHs U KaJIbLUs

[IpencraBienne o0 MEPHOIUYECKOM 3aBUCUMOCTH CBOWMCTB XHMHYECKHX
JIEMEHTOB (pajuyc aroma, O3JEeKTPOOTPUIIATEIBHOCTh), MTPOCTHIX U
CJIOXHBIX BEIIECTB OT IMOJIOKEHUS AIEMEHTOB B [leproanieckoii cucreme
(B MasibIX MepHoJaxX W IJIABHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOCHUS
aToma

YMeHnue kiaccupuuupoBarh:

7.1

XUMHUYCCKUE DJIECMCHTHI

7.2

HEOPraHNn4eCKUEC BECIICCTBA

7.3

XUMHUYECCKUEC pCAKIIUU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTDb U CTCIICHb OKHMCJIICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apsa HOHA

8.2

BU XUMHYECKON CBA3M MW THII KpHCTaHHquCKOﬁ CTPYKTYpbI B
COCOIUMHCHHUAX

8.3

XapakTep Cpelibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHCJINTCIIb U BOCCTAHOBUTCIIb

YMmenue XapaKTCPU30BaATh (bPI3PI‘-ICCKPIG 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPO, IpaduT, aiMas, KpeMHUH,
a3oT, pocdop, cepa, XJIOp, HATPHIA, KaIHil, MarHUH, KaIbIIUH, aTFOMUHU,
JKEIE30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI M THUAPOKCUIbl MeTaioB [-IIA
rpym, amtomunus, meau (I1), nmunaka, xenesa (II u III), okcunsl yriepona
(IT u IV), xpemuust (IV), azora u docdopa (III u V), cepst (IV u VI),




CEepHHUCTas, CepHas, a30TUCTasg, a3oTHas, QocdopHas, yrompHasi,
KPEMHUEBAsl KUCIIOTA U X COJIU)

MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT
WX COCTaBa W CTPOEHUS, NMPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HX

93 CBOWCTB, BO3MO)XHOCTh MPOTEKaHUS XHUMHYECKHX TPEBPAIICHUN B
Pa3IUYHBIX YCIOBHAX
10 YMeHHE COCTaBIISATh MOJICKYIISIPHBIE M HIOHHBIE YPAaBHEHHS PEaKLUii, B TOM
qHcye:
10.1 peaxiii HOHHOTO 0oOMeHa
10.2 OKUCITUTEIHLHO-BOCCTAHOBUTEBHBIX PEAKITUN
103 WLUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YyYCHHBIX KIJIACCOB (TPYII)
HEOPraHWYECKUX BEIIECTB
10.4 MOJITBEP K IAIOITNX T€HETUYECKYIO0 B3aUMOCBSI3b MEX/1y HUMH
11 YMeHue BBIUUCISTH (TPOBOJUTH PACUEThI):
1.1 OTHOCHTEJBHYIO MOJIEKYIISIPHYIO H MOJISIPHYEO MacChl BEIECTB, MACCOBYIO
JIOJTF0 XUMHYECKOTO JIEMEHTA B COCIMHEHUHT
11.2 MAacCCOBYIO JIOJIKO BENIECTBA B PACTBOPE,
11.3 KOJINYECTBO BEIECTBA M €0 MacCy, 00beM razoB
114 M0 YPaBHEHUSIM XHMHUYECKUX PEaKIUil 1 HaXOUTh KOJIMYECTBO BEIIECTRA,
' 00bEM M MacCy peareHTOB WM IPOIYKTOB PEaKIHU
12 Bnanenue (3HaHWE OCHOB):
OCHOBHBIMU METOJIaMU HAy4yHOTO IO3HaHMs (HaOIIOAEHUE, U3MEpEHue,
1.1 9KCIIEPUMEHT, MOJEIUPOBAHKE) MPH HU3YyYEHUU BEIECTB U XMMUYECKHX
ABJICHUH; yMeHHE Cc(HOPMYIHpOBaTh MPOOIEMY M HPEATIOKHUTh MyTH €€
peleHus
122 0e30macHO# pabOThl ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHUYECKON IO CYI0M
1 1a00paTopHBIM 000PYIOBAaHUEM
npaBuUIaMy 0€30I1aCHOTO OOpalleHHs ¢ BELIeCTBaMH, UCIIOIb3YEMbIMH B
IIOBCEHEBHOM JKM3HU, IMpaBWJIaMHU IOBEICHHMsI B ILEIAX COepeKeHUs
123 300POBbsI M OKpYXarolleld MNpUPOJHON cpelpl; IMOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS Ha JKMBBIC OPraHU3MBl OIpPeNeIEHHbBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS U MNPEeNOTBpALEHHs] HX BPEIHOIO
BO3IEHCTBUS
13 Hannyue npakTH4ecKUX HABBIKOB IUIAHUPOBAHUS U OCYLIECTBICHMS
CJICIYIOIUX XMMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHEe U ONHUCaHHe (PU3MUYECKUX CBONCTB BEILECTB; 03HAKOMIIEHHE C
13.1 (GU3NYEeCKUMU M XUMHUYECKUMU SBJICHUSMHU; OIbITHI, WIIIOCTPUPYIOLIHE
IPU3HAKU IPOTEKAHUSI XUMHUECKUX PEaKIIUN
13.2 U3y4yeHue crnocoOoB pa3ieieHus cMecen
NOJy4YeHUE KUCIOPOAa U U3yYEeHUE €ro CBOICTB; MOIyuyeHHe BOJIOpOJa U
13.3 U3y4YeHHUE €ro CBOWCTB; MOJYYEHHUE YIVIEKHCIOTO ra3a M H3y4E€HHE €ro
CBOMCTB; MOJIyy€HHE aMMHUaKa U U3y4eHUE ero CBOWCTB
13.4 HPUTOTOBICHUE  PAaCTBOPOB  C onpenenéHHON  MaccoBOM  JoJei
pacTBOPEHHOTO BEIECTBA
135 NMpUMEHEHHE WHAMKATOPOB (JIakMyca, MeTHJIoOpaHka U ¢eHondranenHa)

I OIIPCACIICHUS XapaKTEepa CPpEAbl B paCTBOPAX KUCIIOT U 1enoyvei




WCCIICZIOBAaHUE U OINKCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB PA3TUUHBIX
KJIaCCOB; M3YYEHHE B3aUMOJEHCTBUS KUCIOT C METaUlaMH, OKCHIAMU
METAJJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAaHHSIMH, COJISIMH;
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMI; BBHITECHEHHME OJIHOTO MeTalljia
JIpYyrUM U3 pacTBOpa COJH;, HCCIeNoBaHHE aM(OTEPHBIX CBOWCTB
TUIPOKCHUJIOB ATIOMUHUS U IIMHKA

13.6

pelieHne SKCIepUMEHTANBHBIX 3a7a4 1Mo TemaMm: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUNY»; «DIEKTPOJUTHYECKAS] TUCCOIUAIIUY;
«Baxnennne HeMeTallIbl M UX COCAUHCHUS»;, «BaxkHelne MeTamisl 1
X COCAMHCHUSI

13.7

XUMUYECKHE IKCIIEPHUMEHTHI, MIUTFOCTPUPYIONINE MPHU3HAKA MPOTEKAHUS
peaxIii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIIMU Ha TPUCYTCTBYIOIINE
B BOJHBIX pAacTBOpPax HOHBI: XJIOpUA-, OpOMHI-, HOAWI-, Cylbdar-,
dbocdar-, kapOoHaT-, CHUIUKAT-aHUOHBI, THAPOKCHA-HUOHBI, KaTHOHBI
aMMOHMSI, MarHus, KaJablus, allOMUHUS, XKerne3a (2+) u xenesa (3+), Meau
(2+), muHKa

13.8

14 VYmenue:

MpEICTaBIsATh  Pe3yabTaTbl  dKCIEpUMEHTa B  (opMe  BBIBOJOB,
14.1 J0Ka3aTenbCTB, TIpaUKOB W TaOMUI U BBISABIATH SMIHUPHYECKHE
3aKOHOMEPHOCTH

YCTaHABJIMBAaTh CBA3HU MCXKAY PCaJIbHO Ha6JHO}IaeMBIMI/I XUMHUYECCKUMU
14.2 SABJICHUSAMHU M MPOLECCAMH, MPOUCXOASINIUMU B MAKPO- U MHUKPOMHPE,
00BSACHSTH MPUUUHBI MHOTOOOpAa3us BEIIECTB

8. HEPEYEHD 9JIEMEHTOB COJAEPXAHMUSA, ITIPOBEPAEMbIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHH

Kon | IlpoBepsiemMblii 3J1eMeHT CONEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHSATHS
1.1 | Yucteie BeniectBa U cMecu. CiocoObl pasielieHus] CMece
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XMMUYECKUX DJIEMEHTOB.
[IpocTtbie U ClIOKHBIE BEIIECTBA.
13 Xumudeckass Gopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX 3JeMEHTOB. CTeneHb
OKHCJICHUSA
3aKk0oH IIOCTOSHCTBA cocraBa BemlecTB. (OTHocuTeNbHAs aTroMHas  Macca.
1.4 | OTHOCUTENBHAS MOJEKYIApHas Macca. MaccoBas A0 XMMUYECKOTO 3JIEMEHTa B
COCAMHEHUU
L5 KomnuectBo BemectBa. Monb. MomsipHass macca. MousspHbIii  00bEM  Ta30B.
B3anmocBsA3b KOJIMUECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
1.6 ®u3NUecKue U XUMHYECKUE SIBJICHUSL. XMMUYECKAsl peakius U e€ Mpu3Haku. 3aKoH
COXpPAaHEHUS MACCHI BEMIECTB. XUMUUYECKUE YPaBHEHUS
2 [Tepuonnueckuii 3axkoH U I[leproguueckas cucrteMa XUMUYECKUX dneMeHTOB J[.H.
MenneneeBa. CTpoeHHe aTOMOB
[lepuonnueckuii 3akoH. llepuonnueckas cucrema XumMuU4yeckux smeMmeHToB .M.
2.1 | MenpeneeBa. Ilepuogslt u rpynnbl. DU3NYECKUA CMBICI TMOPSIKOBOIO HOMEDA,
HOMEpPOB IIEPHUOJIA U TPYIIIBI MJIEMEHTA




2.2

Crpoenne aromoB. CocraB artoMHbIX saep. M3otomel. OnekTponsl. CTpoeHue
ANEKTPOHHBIX 000JI0UEK aTOMOB NepBhIX 20 XUMHUYECKUX 31eMeHTOB Ilepuoanueckoit
cucremsl J[.1. MenneneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XHMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kajus, Kajablusi (paamyca aTOMOB, OAJIEKTPOOTPUILIATEIHLHOCTH,
METATHYECKUX U HEMETAITMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBHH C
MOJIOKEHHEM 3JIeMEHTOB B [leproanyeckoil cuctemMe U CTpOEHHUEM WX aTOMOB

CrpoeHue BemecTBa

3.1

Xumuueckasi  cBa3b.  KoBanmenTHas  (mosisipHas M HEMOJsIpHAsi)  CBSA3b.
DNEKTPOOTPHUIIATEHFHOCTh XUMUYECKHUX 1eMeHTOB. MoHHas CBs3b. MeTamndeckas
CBSI3b

3.2

TUBI KPUCTAITITMYECKUX PEIIETOK (aTOMHAsI, IOHHAS, METAJIMYeCKast ), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U BUJIa XUMHUYECKOU CBA3HU

Baxueiimne nOpeaCTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramibsl U ux
coeaquHeHus. MeTaisl M UX COeIUHEHUSI

4.1

Knaccudukamus w HOMEHKIATypa HEOPTaHUYECKHX COCIMHEHHUM: OKCHIOB
(comeoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) M HECoJeoOpasyromue;
OCHOBaHMH (MET0YN U HEPACTBOPUMBIE OCHOBAHMS ); KHCIIOT (KUCIOPOICOAEpIKaIINe
1 OECKHUCIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEHUX U KUCIIBIX)

4.2

dusnueckne W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJIA,
XJI0pa, KUCIOpOoJia, Cepbl, a30Ta, pochopa, yriepoaa, KpeMHHsI

4.3

OuznyecKkne U XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAIJIOB: JTUTHS, HATPHS,
Kajgusi, MarHusg W KaJblUs, AaJIOMUHUSA, XKejeza. OJIEKTPOXUMUYECKUU psij
HANpsHKEHUH METaJUIOB

4.4

®u3nyecKue M XHUMHUYECKHUE CBOMCTBA BOJOPOIHBIX COCAMHEHHI HEMETaJIOB:
XJIOPOBOJIOPO/IA, CEPOBOJIOPO/IA, aMMHUAKa

4.5

dusndeckre 1 XUMUIECKHUE CBOMCTBa OKcHu10B HemeTauioB: cepsl (IV, VI), azora(ll,
IV, V), docdopa(lll, V), ymepoma(ll, 1V), xkpemuusa(IV). IloaydeHue oOxcumon
HEMETaJUIOB

4.6

XuMuveckre cBorMcTBa OKCHI0B: MeTaiioB [A—IIIA rpynm, muaka, meau(11) u xeneza(Il,
III). [TosryueHue OKCHUIOB METAJLIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBaHMM M aMQOTEPHBIX THAPOKCHIIOB (HA MpuMepe
TUPOKCHUIOB aIOMUHUS, *Kele3a, IUMHKA). [lonydyeHne ocHOBaHUI M aM(OTEPHBIX
TUAPOKCHJIOB

4.8

OO0mue XUMUYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOJIHOHM, CEpOBOIOPOIHOM,
CEpPHHCTOH, cepHOH, a30THOH, QocdopHON, KpeMHHEBOH, YyronbHOH. OcobObie
XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM Kuciort. [lomyuenue
KHCIIOT

4.9

OOure xuMuyeckre cBoicTBa cpenHux cosiei. Ilonyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOOAA, KHUCJIOPOAa, aMMMHAKA,
YIJICKUCJIOIO I'a3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMHakKa, CCpHOfI U a30THOM KHCIOT B MIPOMBINIUICHHOCTH. O6H_II/IG
CITI0COOBI IMOJIYUCHUA MCTAJIJIIOB

4.12

I'enetnueckas CBA3b MCXKAY KiIaCCAMU HECOPraHNMYCCKUX COCOUHEHUI

XUMHU4YECKHE pcaKknnu

5.1

KHaCCI/I(bI/IKaL[I/IH XUMHNYCCKUX peaKLII/Iﬁ 0 pa3JIMYHbBIM IIPpU3HAKAM: II0O YHUCIY U
COCTABY YHAaCTBYIOIIUX B PCAKIIUU BCIICCTB, IO TCIIJIOBOMY 3(1)(1)6KTy, 110 U3BMCHCHUIO
CTEIIEHEeW OKHUCIICHUS XUMHUYECKUX AJIEMEHTOB




TernoBoii 3pPeKkT XUMUUECKONW peaKkIuy, TEPMOXUMHUYECKUE YpaBHEHHUsS. DK30- U

32 SHAOTEPMUYECKUE PEAKIMH. TepMOXUMHUECKHE YPaBHEHHUS
OKHCAUTENPHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENNM U BOCCTAHOBUTEIM.
5.3 | IIpouecchl OKUCJIEHUS u BOCCTAHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEJIBHON pEaKuu
54 Teopust snexTponuTHueckol aucconuanuu. KaTHOHBI, aHMOHBL. DJEKTPOJIUTHI U
' HeANeKTpoauThl. CuiibHbIE U c1a0ble 37eKTPOIUThl. CTENEeHb JUCCOLMALIT
55 Peakuun HOHHOTO oOMeHa. YcinoBus MpPOTEKAHHS peaKimii HOHHOTO OOMEHa, MOJIHbIE
U COKpalIEHHbIE HOHHBIE YPaBHEHHUS peakluil
6 XUMUS U OKpYKarolas cpesa
BemectBa m Marepuansl B TIOBCEIHEBHOM JKM3HM 4eloBeka. besomacHoe
6.1 | ucnonp3oBaHUE BEIIECTB U XUMHUYECKUX peakuuil B naboparopuu u ObiTy. Ilepas
MTOMOIUIb MPU XUMHUYECKUX 05KOTAX M OTPABICHUSIX
XUMHUYECKOE 3arpsi3HEHUE OKpYyXKaroulel cpeabl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE
6o | [OUBBL BO3IyXa H BOZIOEMOB), CIOCOOBI ero mpenoTBpamenus [IpenenpHas
nomyctumas koHueHTpauus semiects (I11K). Poib xumun B perieHnn 3KoJ0ru4eckux
npo6nem. YeusieHrne napHUKoBoro dddexra, pa3pylnieHrne 030HOBOTO CJIOS
[Ipumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpEMHUS U UX COETUHEHHUH B OBITY,
MEIMIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM Xo3sicTBe. [IpumMeHeHHe MeTamioB |
6.3 | crutaBoB (CTasb, YyryH, JIOPAJIOMMHHMM, OpOH3a) B OBITY M NMPOMBIIIJIEHHOCTH UX
coemuHeHUi. [loHATHE O KOPPO3UU METALIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl X OT
KOpPO3UH
6.4 [IpupoaHbIE NCTOYHUKH YITIEBOJAOPOIOB (Yroiib, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI
UX mepepadboTku (OEH3MH), UX POJIb B OBITY U TPOMBITIUICHHOCTH
[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHUAX yIIepoaa
6.5 (MeTaH, 3TaH, 3THJEH, alleTWIEH, 3TaHOJ, MIUIEPUH, YKCycHasl kuciora). [lonstue o
OMOJIOTMUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OENKaX, YIIEBOAAaX — U UX POJH B KU3HU
YyeJoBeKa
7 Pacuérsr:
7.1 | mo ¢popMynamM XUMHYECKUX COCTUMHCHUM
7.2 | maccel (MaccoBoOit) J10J1M pPaCTBOPEHHOTO BEUIECTBA B PACTBOpE
7.3 | 10O XMUMHUYECKUM YPaBHEHUSIM




